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INTRODUCTION. 


The Review for Jannary, 1895, is based on reports from | Life-Saving stations; monthly reports from local services 
3,046 stations occupied by regular and voluntary observers. established in all States and Territories; and international 
These reports are classified as follows: 149 reports from | simultaneous observations. Trustworthy newspaper extracts 
Weather Bureau stations; 36 reports from U.S. Army post| and special reports have also been used. 
t surgeons; 2,205 monthly reports from State Weather Ser-- The WearHerR Review is prepared under the general edi- 
vice and voluntary observers; 31 reports from Canadian | torial supervision of Prof. Cleveland Abbe, but for the pres- 
stations; 283 reports through the Southern Pacific Railway | ent month and unless otherwise specifically noted, the text 
Company; 525 marine reports through the cooperation of |and the statistical tables are furnished by the Division of 
the Hydrographic Office, Navy Department, and “New York! Records and Meteorological Data, in charge of Mr. A. J. 
Herald Weather Service;” monthly reports from 17 U. S.| Henry, acting chief of that division. 


> 


CHARACTERISTICS OF THE WEATHER FOR JANUARY, 1895. 


No specially marked features were noted during the month.|and the cold was also rather more severe in the Southern 
There was an absence of high winds and destructive gales on | States than usual. 
the Atlantic coast, but the Lake region was visited by severe! Further details for each State and Territory will be found 
gales on two occasions. under the head of general weather conditions as reported 
The month was generally cold and stormy in the interior, | by State Weather Services. 


4 ATMOSPHERIC PRESSURE. 
[In inches and hundredths. | 


The distribution of mean atmospheric pressure reduced to | Gulf States and Tennessee, and moved thence northeasterly 
sea level, as shown by mercurial barometers not reduced to|#nd practically disappeared on the evening of the 3d. Tem- 


peratures below freezing were reported throughout Missis- 
standard gravity and as determined from observations taken sippi, Alabama, Georgia, and northern Florida on the morn- 


daily at 8 a. m. and 8 p. m. (seventy-fifth meridian time), dur- ing of the Ist. 
ing January, 1895, is shown by isobars on Chart II]. That} [1—0On the a. m. map of the 2d pressure had risen quite 
portion of the reduction to standard gravity that depends | rapidly in Alberta, with a corresponding fall in temperature. 
on latitude is shown by the numbers printed on the right-| By the morning of the 3d the area of high pressure had 
hand border. This Chart also gives the so-called resultant! pushed south and eastward, overspreading Montana and the 
wind directions for this month, based on the data given in Dakotas. The area of temperature fall, however, was not 
Table IX of this Review. a AT coincident with or in advance of the front of the high, but 
Numerical values of pressure are given in Tables I and V, | rather in the rear of it, and we also note the rather unusual 
from which the details heretofore published under this sec-| phenomenon of an extensive area of warm air to the south- 


tion may be drawn. west, extending from the Pacific Ocean to the eastern slo 
HIGH AREAS. — of the Rocky Mountains, and covering the plains to the 
Ten areas of high pressure are platted on Chart IV. In/southeast of Colorado as far as Amarillo. We have also 


general these originated in the British Possessions north| here an excellent example of a true feehn wind, confined to 
of Montana, and entered the United States at some point on | the region of central Colorado on the eastern slope of the 
our northern boundary between W. 97° and W. 115°. Rocky Mountains. Eastward on the plains of western Kansas 
But two areas of high pressure passed below the thirty-|and Nebraska the chilling effect of the high is manifest and 
fifth parallel during the month, the general course being| the farther advance of the warm air from the Pacific is 
southeastward until about the fortieth parallel, thence north-/| effectually barred. The movement south and filling up of a 
eastward to the Canadian Maritime Provinces. The usual | North Pacific low is well illustrated in the present case. 
details of the individual paths are given below. By the evening of the 3d the high extended in the shape 
I.—Was central in the west Gulf States on December 31, | of an elongated oval from Assinniboia to Kansas and the cen- 
1894. On the morning of the 1st it appeared over the east! tral Mississippi Valley. The region of greatest temperature 
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fall covered Minnesota on the eastern side of the area of highest 
pressure, and by the a. m. of the 4th had moved south and 


east, covering eastern Iowa, northern Illinois, northwestern | g 


Indiana, Wisconsin, and a portion of Upper Michigan. The 
farther progress of the high eastward was not attended by 
marked temperature changes. 

III.—This appeared in Alberta on the morning of the 6th. 
Pressure increased rapidly during the day, a rise of 0.52 of an 
inch in twelve hours being registered at Edmonton. High 
pressure continued in Alberta and Assinniboia, and by the 
morning of the 7th had spread over the northeastern Rocky 
Mountain slope and the Missouri Valley. The area of great- 
est temperature fall, on the morning of the 7th, extended as 
a narrow belt from southern Idaho northeastward through 
central Montana. By the p. m. of the 7th the area of high 
pressure had moved southeastward, the central area being 

rtially inclosed by the isobar 30.8, open to the northward. 

he area of greatest temperature fall occupied three separate 
and distinct positions, from 300 to 400 miles apart. No. 1 
occupied Nebraska and a portion of South Dakota on the 
southern edge of the central portion of the high; No.2a 
small oval in northwestern Texas, and No. 3 extended as a 
belt about 150 miles wide on the front of the high, extending 
from Palestine to Louisville. The maximum intensity of 
the high was reached by the morning of the 8th; pressure 
30.90 at Omaha. Two extensive areas of temperature fall, 
extensions of Nos.1 and 3 noted above, appeared on this map, 
separated by a band of less than 20° fall about 250 miles in 
width. The farther progress of the high can be traced from 
the chart. 

IV.—This appeared on the morning of the 8th north of 
Assinniboia and moved eastward, probably uniting with No. 
III during the p. m. of the 9th in the Lower Lake region. 

V.—tThis was first noted on the a.m. map of the 10th in 
Saskatchewan. Pressure increased rapidly and the southerly 
movement began on the night of the 10th. On the morning 
of the 11th the high occupied Saskatchewan, eastern Assinni- 
boia, Manitoba, eastern Montana, the Dakotas, and western 
Minnesota. The areas of greatest temperature fall covered 
central Montana, the western edge of the Dakotas, and a 
small portion of central Minnesota. During the day the 
cold area spread rapidly eastward and southward, covering 
South Dakota, Nebraska, northeastern Kansas, Iowa, northern 
Missouri, northern Illinois, Wisconsin, and Minnesota. The 
isobar of 30.70, open northward, marked the region of highest 

ressure, viz, in North Dakota and Manitoba. On the morn- 
ing of the 12th the central high had moved but little, although 
the area of cold had spread rapidly eastward and over the 
Ohio Valley and the Lower Lake region to central Ohio. At 
8 p. m. of the 12th pressure had decreased at the center, but 
the form of the isobars remained unchanged, except for the 
lengthening of the southern loops. The area of cold extended 
from western Texas to western North Carolina and western 
Pennsylvania, and by the morning of the 13th had swept over 
the Southern States, carrying freezing temperatures to the 
Gulf coast from central Texas eastward. Zero temperatures 
were reported in the upper Ohio Valley, West Virginia, and 
Pennsylvania. 

VI.—tThis appeared over the north Pacific coast on the even- 
ing of the 12th, and moved slowly eastward over the northern 
plateau. On the morning of the 15th pressure had increased 
slightly over northwestern Wyoming and southwestern Mon- 
tana, and an extensive area of temperature fall appeared on 
the eastern edge of the high. Temperature had been falling, 
however, for twenty-four hours, but the limit which constitutes 
a technical cold wave was not reached over any considerable 
extentof country. By the evening of the 15th the high had 
broken into two portions, and by the morning of the 16th 
three separate centers of high pressure appeared—one in 
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Assinniboia and Montana, another in Wyoming, and a third 
in eastern Kansas. No marked features attended the pro- 
ress of the third center to the Atlantic. 

VII.—This formed in the rear of low area No. VIII on the 
morning of the 18th. It covered the central valleys as an ex- 
tensive ridge of high pressure, with a maximum in the Upper 
Lake region on the morning of the 19th. Its subsequent 
course is shown on Chart IV. The temperature-fall area in 
connection with this high was confined to a small portion of 
Virginia and Maryland on the morning of the 20th. 

VIII.—High area No. VIII is charted as originating in Sas- 
katchewan on the morning of the 22d. Pressure rose 
throughout the central plateau region on the 20th, and at the 
evening observation of that date formed a ridge extending 
from Nevada northeastward to Assinniboia between two ad- 
jacent areas of lower pressure. 

This ridge extended southward and changed its position with 
reference to the longer axis, and on the evening of the 21st 
covered the entire Rocky Mountain region with maximum 
pressure 30.30 at Cheyenne. By the morning of the 22d the 
southern extremity of the ridge had swung eastward over the 
west Gulf States, and an extensive area of temperature fall 
covered the Mississippi and Ohio valleys in the rear of low 
area No. IX. Atthis time pressure was rising in Alberta and 
Saskatchewan, and high area No. VIII began to move eastward. 
The area of temperature fall in connection with this high ap- 
peared in the western quadrant until the evening of the 23d, 
when it occupied Kansas and Oklahoma, the center of high 
pressure being in North Dakota. On the succeeding maps the 
central] portion of the high seemed to recede into Manitoba 
and Assinniboia, where a new center with closed isobars ap- 
peared on the evening map of the 24th; long loops of high 
pressure, however, extended to the Atlantic coast, and on 
morning of the 25th an independent high, No. VIIa, was 
formed over New Jersey and passed northeastward, as shown 
by Chart IV. 

IX.—Appeared in Saskatchewan on the morning of the 
26th, with a narrow V-shaped area of temperature fall pro- 
jecting southward to Miles City. There was also a triangu- 

mgr area of temperature fall in eastern Texas, Louisi- 
ana, Arkansas, Mississippi, and southern Missouri, caused by 
an inflow of cold air in the rear of low area No. X. By the 
morning of the 27th a ridge of high pressure extended from 
Tennessee to the northern plateau region. Small areas of tem- 
— fall occupied western Montana, southern Wyoming, 

isconsin, the Lower Lakes, and the south Atlantic coast. 

X.—This was an offshoot from the permanent high over 
the central plateau that advanced in the rear of low area No. 
XIa. 

XI.—This appeared on the morning map of the 31st, coin- 
cident with a considerable fall of temperature over Assinni- 
boia and western Montana. It moved very rapidly southeast- 
ward and was central in South Dakota and Colorado at 8 p. 
m. of the 3lst. The area of temperature fall in this case 
occupied the rear of the central high covering eastern Mon- 
tana and Wyoming, and the western and southern portion of 
the Dakotas. Singularly, the 20-degree fall had not yet 
reached St. Vincent and Huron, although it had passed 
Moorhead and Yankton, respectively. The further details of 
this high will appear in the February Review. 


LOW AREAS. 


The average rate of movement of low area storms in Janu- 
ary is 37 statute miles per hour and the average number that 
traverse some portion of the continent is thirteen. 

The tracks of fourteen areas of low pressure are platted on 
ChartI for January, 1895. The rate of movement of this class 
of storms is always uncertain and the storms of the pres- 
ent month are no exception to the general rule. Exam- 
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les of the tendency to stagnate in the region of the Great 
kes may be seen in low areas Nos. II, IX, XII, and in No. 
V the unusual example of a storm retrograding after having 
passed the Great Lakes is seen. The path of this remarkable 
storm presents many anomalies, and a study of its course is 
commended to all. Low area No. X likewise illustrates the 
difficulty of successfully forecasting storm movement. It 
will be noted that this depression remained almost stationary 
over Texas for thirty-six hours, and that when it began to 
move it passed from Corpus Christi to Saugeen, Ont., in thirty- 
six hours. 

The storms of the Pacific Coast present a characteristic that 
is worthy of special study, viz, an apparent oscillation from 
the ocean to the land, and vice versa, that is to say, the low 
approaches the coast and partially disappears, reappearing 
within a period of twelve to thirty-six hours, and continuing 
this action until the storm finally disappears. 

The usual details of the more important low area storms 
are given below: 

I.—The morning map of the Ist showed a slight depression 
over the Lower Lakes, and an ill-defined area of low pressure 
on the New England coast, separated from the former by a 
slight ridge of high pressure, with zero temperature in inte- 
rior New England. These two areas united during the day, 
and on the evening map appeared as a well-defined area of 
low pressure central over Nova Scotia. Pressure increased 
during the night of the Ist and the storm gradually moved to 
the northeast. 

II.—This appeared on the evening of the Ist, north of Min- 
nesota. It drifted slowly eastward attended by snow in the 
Lake region, and finally passed to the eastward of Nova Scotia 
by the morning of the 5th. The movement of high area No. 
I northeastward on the 3d, checked the progress 
of this storm while in the Lake region. 

IIl.—This was an area of relatively low pressure that 
skirted the east Gulf States and passed off the coast of 
Georgia on the morning of the 3d: Precipitation was general 
on the 2d throughout the Gulf, south Atlantic, and Middle 
States, continuing on the coast until the morning of the 3d. 

IV.—On the morning of the 2d a well-defined area of low 

ressure appeared off the north Pacific coast. Pressure was 
high over British Columbia and Alberta. By evening the area 
of precipitation had extended to Rapid City, while a moder- 
ate cold wave overspread Alberta, Assinniboia, and Manitoba. 
On the morning of the 3d, the area of high pressure and ac- 
companying cold wave had pushed south and southeastward 
and occupied Montana and the Upper Missouri Valley; both 
temperature and pressure gradients to the westward of the 
high were unusually steep. A portion of the north Pacific 
low had apparently been separated from the main storm and 
appeared as an area of relatively low pressure over the 
Panhandle of Texas. By evening the central portion of the 
high extended from Swift Current to Des Moines and the 
Panhandle low had been pushed farther south to central 
Texas. The north Pacific low in the meantime was devel- 
oping in intensity, pressure having fallen to 29.1 at Tatoosh 
Island. On the morning of the 4th the high occupied the 
central valleys and dominated the weather conditions over the 
greater portion of the United States. The north Pacific low 
was still central at Tatoosh Island, although pressure had be- 
gun to fall over the northern plateau. The evening map 
showed an extensive warming up over the eastern slope of the 
Rocky Mountain region and a projecting wedge of low pres- 
sure extending over Montana and the Dakotas. Precipitation 
had already begun in Kansas and Missouri, though not in the 
intervening States. On the morning of the 5th pressure had 
increased to 29.3 inches at Tatoosh Island; the wedge of low 
pressure over Montana had become separated from the parent 
storm, forming a new storm center, the second that had be- 


come detached from the north Pacific low. This offshoot 
passed eastward, following the usual track across the Great 
Lakes and down the St. Lawrence Valley, and disappeared on 
the evening of the 7th. The original storm center gradually 
filled up and by the morning of the 6th had almost disap- 
ared. 

Pv —This was the most erratic storm of the month, both as 
regards direction and rate of movement. It was evidently 
formed at the lower os of an extensive trough of low 
pressure that extended from Texas to the Lake region on the 
morning of the 7th. The evening map of the 7th showed a 
slight depression central in the west Gulf. An extensive area 
of high pressure was advancing from the northwest with clear 
weather and zero temperature. The temperature gradients 
northward from New Orleans were regular but pronounced, 
being 5° per latitude degree to the northern boundary at St. 
Vincent. For forty-eight hours the storm skirted the Gulf 
coast, giving rain in the northern and eastern and snow in 
the northwestern and western quadrants. The high area 
mentioned above as advancing from the Northwest, curved to 
the northeast when central over Kansas and Missouri, and 
while over the lower St. Lawrence Valley, with pressure 30.60 
at Montreal and Northfield, the low.which had been almost 
stationary in northern Florida for twenty-four hours, sud- 
denly curved inland, and by the morning of the 10th was cen- 
tral in eastern Kentucky and Tennessee. The storm moved 
rapidly northeastward for twenty-four hours increasing in 
intensity and reaching a point near Georgian Bay, when it 
suddenly altered its course and moved to Grand Haven by the 
evening of the 11th. The data on the map afford no clue to 
the causes of this backward movement. An area of high 
pressure was advancing toward Grand Haven on the west, 
pressure had fallen over the Canadian Maritime Provinces, and 
there was every reason to believe the storm would pursue the 
usual course. 

The morning map of the 12th showed the storm center near 
Parkersburg with an extensive cold wave in its rear. The 
temperature contrasts between the front of the cold wave and 
the rear of the storm center, were exceedingly sharp, being as 
much as 42° in less than 150 miles. By the evening of the 
12th the storm center had reached the Atlantic coast in the 
vicinity of Norfolk, and thence pursued a northerly course, 
disappearing by filling up on the morning of the 14th. This 
was one of the most remarkable January storms ever expe- 
rienced, and is deserving of further notice. In its inception 
and full development the temperature contrasts in the west- 
ern and southwestern gradients were unusually sharp. 

VI.—This developed on the north Pacific coast between the 
10th and 12th, moved across the United States almost paral- 
lel with the northern boundary, and passed beyond the field 
of observation on the 17th. 

VII.—The warming up in the west Gulf on the Ith, and 
the formation of an area of cloud and rain, indicated a dis- 
turbance in that region although the pressure distribution and 
the circulation of the wind did not fully corroborate it until 
the evening of the 15th. The rain area had then extended as 
far northeast as lower Indiana and Illinois. This depression 
gave light rains in the Gulf and Atlantic coast States, and 
moved rapidly to the northeastward, passing south of Nova 
Scotia on the morning of the 17th. 

VIII.—Pressure was low on the Pacific coast on the 14th, 
but without precipitation or storm winds. It continued fall- 
ing rapidly on the 15th, and by the morning of the 16th had 
decreased over the entire country west of the one hundred and 
fifteenth meridian. Rain had fallen from Fort Canby to Tuc- 
son. By the morning of the 17th the precipitation area had 
extended eastward to central Montana and southward to Lander 
and Salt Lake City. The warming up on the eastern slope of 
the Rocky Mountains, the visible indication of the transfer- 
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ence of the low to the eastern side, first ap on the morn-| time in its course did it develop stormwinds or extensive pre- 

ing map of the 17th. By the morning of the 18th a well-de- | cipitation. 

fined system of circulating winds around a central area of XIV.—This appeared off the west Florida coast on the even- 

low pressure appeared in Iowa and moved eastward passing ing of the 29th. It remained almost stationary over the 

off the coast of New Brunswick on the night of the 19th. Florida Peninsula until the evening of the 31st, giving heavy 
IX.—The origin of low area No. IX is given as eastern Wyo- rains on the coast as far north as New Jersey. 

ming. There is no evidence, however, that it was not an off-| MOVEMENT OF CENTERS 

shoot of a low pressure area on the Pacific coast which fol- The f : ‘ . 

lowed No. VIII. This storm developed as it approached the e following table shows the date and location of the 

Great Lakes, and gave the first severe stormwinds of the Center at the beginning and ending of each area of high or 

month. It decreased in severity after passing the Lakes and — ee oe that has ee on the U.S. Weather Maps 

passed beyond the region of observation as a very moderate @UFing the month, together with the average daily and hourly 

hs consider each path as a distinct unit, or give equal wei 

om She of the 38d ss an each day of observation; in the first the monthly 


fined area of low pressure over central Texas. It developed | . : 
very slightly and remained almost stationary during the next #V¢T@ge is taken by paths, in the latter case by days. 


thirty-six hours, but the morning map of the 25th showeda’ _| 


rapid movement and an increase in intensity. By the morn- | ee Pad 
ing of the 26th pressure had fallen to 29.04 at Saugeen, and eee ee | 
the storm had moved 1,500 miles in thirty-six hours; inits§ yumber. wk 
further course it gradually diminished and passed down the 8/2) 
St. Lawrence Valley as astorm of moderate energy. | 8 

X1.—This belongs to that class of storms that occasionally — —— |— 

ass from the Pacific along the southern border of the United High areas. o | © | © | Miles. Days.) Miles. Miles. 

tates and up the Atlantic coast. On the morning of the gam) ham 
27th an extensive ridge of high pressure extended from eastern Bee ios | | ae 
Tennessee to western Montana. Pressure was lowest on the Sam.) 29| 114 |) 89) 
south California coast. Rain was falling in Arizona and rain | & im OBS 
and snow in Texas. Twelve hours later the precipitation 3.400 | 
covered the greater part of New Mexico, Texas, and Louisiana; vitia 74 | 46) 60 ‘900; 1.0) ‘900 87.5 
the south California low had deepened slightly, and theridge Rem | 
of high pressure had advanced to the southward, doubtless S| | | 1,407 
causing the extensive precipitation of rain and snow in Texas 
and New Mexico. By the morning of the 28th the ridge of | | 25,000 | 28.5 | 10,400 |...... 
high ressure had broken into two parts, one central over the | | | | 946 | 39.4 
middle plateau, the other over the Ohio Valley. The south- bint | 985 
ern California low had lost energy and an independent storm | Low areas. | | | ' 
center appeared in the central Gulf. The temperature 48) 69/ 48) 63) 600 0.5 ........ 
throughout the Lower Mississippi Valley and the Gulf States | Stam.| 1,00) 
was below the normal for the season, and extensive snows pre- Sam: Thm. 
vailed from Kansas and Oklahoma eastward to central Ten- | Si 
nessee. The low drifted eastward rapidly and passed up the 26) (96 | 42, 61 21300) 1.5) 1,583 68.9 
Atlantic coast, giving rain on the immediate coast and heavy | #| iam | 
snow in the interior. dees (19pm. | 43) 107 | 45 60) 2,709) 3.5) 771) 88.1 

XII.—This appeared in Alberta on the evening of the 27th, | 118 | | 
gion. Here, as sometimes happens, the rate of movement was 29,p-m.| 29 84 | 31,a-m. | 18 | | 4.5 
much reduced, and the storm occupied the Lake region for 

XIII.—This appeared in the Saskatchewan Valley on the| Mpan of 4 | | | se ns 

NORTH ATLANTIC METEOROLOGY. 
[ Pressure in inches and millimeters; wind force by Beaufort scale. | + 
OCEAN FOG. 


NORMAL CONDITIONS. 
The normal barometric pressure for January over the 


North Atlantic Ocean, as deduced from international simul-| P° 


taneous meteorological observations taken at Greenwich noon 
and not reduced to standard gravity, is highest, 30.20 (767), 
in a small area between the Azores and the Windward 
Islands; it is lowest, 29.50 (749), in a region between Green- 
land, Iceland, and Spitzbergen. As compared with Decem- 
ber the normal pressure for January rises about 0.05 in the 
region southwest of the Azores, but falls in the extreme 
North Atlantic. 


The limits of fog belts west of the fortieth meridian, as re- 
rted by navigators, are shown on Chart I by dotted shad- 
ing. Near the Grand Banks of Newfoundland fog was re- 
ported on 20 dates; between the fifty-fifth and sixty-fifth me- 
ridian on 6 dates; and west of the sixty-fifth meridian on 3 
dates. Compared with the corresponding month of the last 
seven years the dates of occurrence of fog east of the fifty- 
fifth meridian numbered 13 more than the average; between 
the fifty-fifth and sixty-fifth meridians 3 less than the aver- 
age; and west of the sixty-fifth meridian, 3 less than the 


average. 
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OCEAN ICE. 

The positions of icebergs reported for the current month 
are shown on Chart I by crosses. On the 2d ice was observed 
in N. 45° 34’, W. 50° 35’. On the 11th, in N. 47° 40’, W. 49° 
58’, a large berg was noted. On the 13th heavy ice was en- 
countered near St. Johns, N. F. On the 23d, a berg 100 feet 
high and 300 feet long, was reported in N. 48° 16’, W. 50° 39’. 
From January, 1882 to 1888, inclusive, arctic ice in smal] 
quantities was reported east of Newfoundland, but in no case 
was it sighted south of the forty-third parallel. In 1889 and 


1892 no ice was reported. In 1890 vast fields of ice and enor- 
mous icebergs were encountered over and near the Grand 
Banks, north of the forty-third parallel. In 1891, on the 28th, 
3 large icebergs were observed in N. 46° 30’, W. 52° 46’, and 
on the 31st patches of soft ice wére encountered in N, 45° 50’, 
W. 59° 20’. In 1893, on the 5th, a large berg was noted in N. 
47° 35’, W. 48° 34; on the 8th, a long, low berg was observed 
in N. 48° 10’, W. 47° 26’; on the 18th, a berg was noted in N. 
48°, W. 46°. In 1894 more ice was reported during January 


‘than in any corresponding month for the past 12 years. 


TEMPERATURE OF THE AIR. 
[In degrees Fahrenheit. | 


The distribution of the monthly mean temperature of the 
air over the United States and Canada is shown by the dotted 
isotherms on Chart II; the lines are drawn over the high 
irregular surface of the Rocky Mountain plateau, although 
the temperatures have not been reduced to sea level, and the 
isotherms, therefore, relate to the average surface of the 
country occupied by our observers; such isotherms are con- 
trolled largely by the local topography, and should be drawn 
and studied in connection with a contour map. 


DIURNAL PERIODICITY. 

The regular diurnal period in temperature is shown by the 
hourly means given in Table IV for all stations having self- 
registers. 

NORMAL TEMPERATURE. 

In Table II, for voluntary observers, the mean tempera- 
ture is given for each station, but in Table I, for the regular 
stations of the Weather Bureau, both the mean temperatures 


and the departures from the normal are given for the cur- 
rent month. In the latter table the stations are grouped by 
geographical districts, for each of which is given the average 
‘temperature and departure from the normal; the normal! for 
any district or station may be found by adding the departures 
to the current average ws Mes the latter is below the normal 
and by subtracting when it is above. 

The years of highest and lowest mean temperature for Jan- 

-uary may be had from Table I of the January, 1894, Review. 
In this Review the absolute January maximum and mini- 
‘mum temperature for each Weather Bureau 8tation during 
the entire period of observation is given on the right margin 
of Table I. It is proposed to give these data for each month 
in the successive issues of the Review. 
_ Some of the details heretofore published under this section 
have been omitted to make room for other articles, but the 
numerical tables contain the information usually given, and 
its repetition in this text is believed to be unnecessary. 


PRECIPITATION. 
[In inches and hundredths. | 


The distribution of precipitation for the month of January, 
1895, as determined by reports from about 2,000 stations, 
is exhibited on Chart III. The numerical details are given in 
Tables I, I, and III; the first of these also gives the average 
departures from the normal for each district. Unless other- 
wise stated, the snow or hail is understood to be melted and 
added to the rainfall. 

DIURNAL VARIATION. 


Table XII gives the total precipitation for each hour of 
seventy-fifth meridian time, as deduced from self-registering 


gauges kept at about 43 regular stations of the Weather Bu-| 
reau; of these 37 are float gauges and 7 are weighing gauges. 


NORMAL PRECIPITATION FOR JANUARY. 

The normal precipitation for January is shown on Chart 

I of the Atlas of Bulletin C, entitled “ Rainfall and Snow 
of the United States, Compiled to the End of 1891, with 


Annual, Seasonal, Monthly, and other Charts,” by Mark W. 


Harrington, Chief of the Weather Bureau, Washington, 1894. 
From this chart it appears that the region of greatest rainfall 
in January is on the north Pacific coast and in the Lower 
Mississippi Valley, including Tennessee and the mountainous 
portions of Georgia and North Carolina. 

. PRECIPITATION FOR CURRENT MONTH. 


The precipitation for the current January was heaviest in 
the extreme northwest corner of Washington and along the 
Pacific coast as far south as San Francisco. The maxima 
were: East Clallam, 15.44; Tatoosh Island, 12.50; Neah Bay, 


12.44; Pysht 12.07; Fort Canby, 11.52, also at Halifax, 10.12. 
Other details may be drawn from the charts and tables. 


HAIL. 


The following are the dates on which hail fell in the respec- 
_tive States: 

Alabama, 16. Arizona, 24. Arkansas, 6, 20. California, 
15 to 18. Florida, 9, 16. Illinois, 21. Indian Territory, 19. 
Iowa, 20, 21. Kentucky,7. Louisiana, 1, 25. Maryland, 12. 
Michigan, 21. Mississippi, 15,16. Missouri, 15,20,21. Ore- 
gon, 11,13, 17,21. South Carolina,2. Tennessee,7. Texas, 

(24,25. Virginia, 12. Washington, 13. 
SLEET. 


The following are the dates on which sleet fell in the re- 
spective States : 
_ Alabama, 2, 8, 9, 10,28. Arizona,17. Arkansas, 1, 2, 4, 8, 
|15, 24, 25, 27, 30. California, 3, 8, 16, 18, 19, 20, 283. Con- 
‘necticut, 6, 8, 10, 11, 16, 26. Delaware, 8, 15, 25. District of 
'Columbia, 9, 25, 26. Georgia, 2, 3, 28, 29. Idaho, 1,4, 11, 13, 
16. Illinois, 5, 6, 9, 11, 16, 20, 25. Indiana, 5, 6, 10, 25, 26. 
|Indian Territory, 1, 2,24. Iowa, 4,5,6,18,21. Kansas, 3, 4, 
5, 14, 15, 20, 21, 25, 31. Kentucky, 9, 10, 25, 26. Louisiana, 
27 to 30. Maine, 6, 7, 10, 11,18. Maryland, 5, 6, 8, 9, 10, 12, 
(16, 18, 24, 25, 26, 28. Massachusetts, 6, 9, 10, 11, 18, 22, 26. 
Michigan, 5, 7, 18, 20,21. Minnesota, 5, 17,18, 20,21. Mis- 
sissippi, 1, 3, 8,9, 14, 27 to 30. Missouri, 3 to 7, 10, 14, 15, 20, 
(24, 25, 27, 29. Nebraska, 5, 13, 14, 17, 18, 19, 21, 22, 30. Ne- 
vada, 4, 5, 6, 12, 13, 16 to 19,22. New Hampshire, 6,7, 10, 11, 


18, 26. New Jersey, 5 to 10, 13, 15, 16, 18, 19, 21, 22, 25, 26. 
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New York, 5, 6, 8, 10, 11, 13, 18, 25, 26. North Carolina, 3, 9, | kota, 4, 15, 19, 20,28. Tennessee, 8, 9, 10, 14, 15, 28. Texas, 


10, 12, 17, 25, 26, 28, 29, 30. North Dakota, 13, 14, 18, 19, 20. 
Ohio, 5, 6, 8, 9, 10, 16, 18, 23 to 26. Oklahoma,1,4. Oregon, 
4, 9, 17. Pennsylvania, 5, 6, 8, 9, 10, 16, 18, 25, 26. Rhode 
Island, 10, 16. uth Carolina, 2, 12, 16, 28, 30. South Da- 


1, 26 to 29. Utah, 5, 16, 19,23. Vermont, 10 to 13, 22. Vir- 
ginia, 5, 8, 9, 10, 12, 14, 17, 19, 25, 26,28. Washington, 2 to 
5, 8,13, 14,17. West Virginia, 4, 6,9, 10, 19, 25, 26,29. Wis- 
consin, 18, 20, 21. 


WIND. 


PREVAILING DIRECTIONS. 


The prevailing winds for January, 1895, viz, those that 
were recorded most frequently at Weather Bureau stations, 
are shown in Tables I and IX; they are not given on Chart 
II, as has hitherto been the custom, but the resultant winds 
are published instead. 

HIGH WINDS. 

Maximum wind velocities of 50 miles, or more, per hour 
were reported at regular stations of the Weather Bureau as 
follows (maximum velocities are averages for five minutes; 
extreme velocities are gusts of shorter duration, and are not 
given in this table): 


| | § 
Stations. | | Stations. 3 = 
4 | 4 | 
Miles 
Amarillo, Tex........... 50 | sw. Fort Canby, Wash..... 20 52 e. 
Block Island, R.I....... 10! 68/mne. Hannibal, Mo.......... Ww. 
86) se. Idaho Falls,Idaho.... 16) 52 | 8. 
Baffalo, N. Y ........... 26 64 ow. Kittyhawk, N.C........ 2% | se. 
DO Siw. | DO 2% 56 | se. 
Catro, Th... 52) sw. | 3 n. 
Chi 21) 64) sw. | Lexington, 26, 60 sw. 
cece} 6) | ne. Milwaukee, Wis....... 21 sw. 
Cleveland, Ohio ......... 13 sw. | Port Huron, Mich...... | 58 sw. 
Davenport, Iowa ....... | 21) sw. Pueblo, Colo........... sw. 
Eastport, Me............ | 2 6) se. | St. Louis, Mo.......... 56 
Fort Canby, Wash....... 2) Sle. Tatoosh island, Wash. 2 66 | e. 
| Bie. | BDO 12 | s. 
10 | 52 | se. WD pis) 52 e. 
13; 77 se. | Bev 4 60 | s. 
| 13 | 54| se. | Woods Holl, Mass ..... 50 | sw 


LOCAL STORMS. 


Destructive or severe local storms were reported as follows: 
$d.—Seattle, Wash., snowstorm. 
$th.—Salt Lake City, Utah, windstorm. 
6th.—Little Rock, Ark., thunderstorm. 
7th.—Nunnelly, Tenn., and Greendale, Ky., thunder- 
storms. 
$th.—Kershaw, S8.C., thunderstorm. 
13th.—Near Fulton, Mo., windstorm. 
— Ala., thunderstorm; several persons in- 
ured. 
17th.—Oakland, Cal., windstorm. 
18th.—Northwestern part of Daviess County, Mo., wind- 
storm. 
19th.—Los Angeles, Cal., rainstorm. 
20th.—Kiowa, Kans., windstorm. 
2ist.—New Iberia, La., windstorm; 1 person injured. Eg- 
lantine and near Pocahontas, Ark., windstorms. Winslow, 
Ark., thunderstorm. Near Greenway, Ark., thunderstorm; 
13 persons injured. Covington, Tenn., and Unionville, Mo., 
thunderstorms. Nelson, Mo., and Benton Harbor and Mus- 
kegon, Mich., windstorms. 
24th. —Livingston, Tex., windstorm. 
25th.—Crowley, La., windstorm ; 1 person killed. Western 
art of Vermilion County, La., windstorm; 2 persons killed. 
ayne, La., windstorm. Kountze, Tex., windstorm; 2 per- 
sons injured. Near Beaumont, Texas City, Olive, and Dodge, 
Tex., and Olney, Ill., windstorms. 
28th.—Magnolia, Miss., windstorm; several persons in- 
jured. Alvin, Tex., windstorm. Galveston, Lamarque, Web- 


. ster, and Clear Creek, Tex., thunderstorms. Dickinson, Tex., 


ithunderstorm ; 4 persons injured. 


ATMOSPHERIC 


GENERAL STATISTICS. 

The statistics relative to auroras and thunderstorms for 
this month are given in detail in Table XI, which shows the 
number of stations from which meteorologic reports were re- 
ceived, and the number of such stations reporting thunder- 
storms (T) and auroras (A) in each State and on each day of 
the month. 

THUNDERSTORMS. 

A mention of the more severe thunderstorms reported dur- 
ing the month is made under “Local storms.” The dates on 
which reports of thunderstorms were most numerous were: 
6th, 7th, 16th, 20th, 21st. 

The States where thunderstorm reports were most numer- 
ous were: Louisiana, Ohio, Missouri, Illinois, Mississippi, 
Florida, Iowa, and North Carolina. 

The States where the dates of thunderstorms were most. 
frequent were: Louisiana, where they were recorded on 15. 
days; Florida, on 14 days; Ohio, on 9 days; Mississippi, on 
8 days; North Carolina and Arkansas, on 7 days. 

AURORAS. 


ELECTRICITY. 


‘fered with observations of faint auroras are assumed to be 

the four days preceding and following the date of full moon, 
viz, from the 6th to the 14th, inclusive. On the remaining 
twenty-two days of this month 122 reports were received, or 
an average of 6 per day. The dates on which the reported 
number especially exceeded this average wére: Ist, 18; 16th, 

15; 19th, 16. 

_ The States from which auroras were reported by a large 
reentage of observers were: Vermont, North Dakota, New 
ampshire, and Minnesota. 

The States where the dates of auroras were most numerous 
were: Wisconsin, 11; Minnesota, 10; Colorado, 8; Nevada, 

North Dakota, and Vermont, 5. 


CANADIAN DATA-——-THUNDERSTORMS AND AURORAS. 


Auroras were reported as follows: Ist, Kingston, Ont.; 2d, 
Medicine Hat, Assin., and Prince Albert, Sask.; 15th, Medi- 
cine Hat, Assin.; 17th, Father Point and Quebec, Que.; 
White River, Ont., and Minnedosa, Man.; 18th, Father Point, 
Que., and Qu’Appelle, Assin.; 19th, St. Andrews, N. B., Que- 
bec, Que., Kingston, Ont., Minnedosa, Man., and Medicine 


The evenings on which bright moonlight must have inter- 


Hat, Assin. ; , Father Point, Que., and Medicine Hat, 


| 
| 
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Assin.; 21st, Swift Current, Assin., and Battleford, Sask. ; 
22d, Qu’Appelle, Assin., and Battleford, Sask.; 23d, Minne- 
dosa, Man.,and Medicine Hat, Assin.; 24th, Minnedosa, Man., 


Medicine Hat, Assin., and Prince Albert, Sask.; 27th, Kings- 
ton, Ont.; 29th and 30th, Minnedosa, Man. ; 31st, Quebec, Que., 
and Minnedosa, Man. 


METEOROLOGY AND MAGNETISM. 


The movements of our atmosphere are to be studied pri- 
marily as problems in the mechanics and thermodynamics of 
moving gases and vapors, but our knowledge of the empirical 
relations between atmospheric phenomena and terrestrial 
magnetism has been elucidated by a few special students, and 
further study in this direction has been recognized by the 
Chief of the Weather Bureau as proper and desirable. As 
the subject of atmospheric electricity, including that of au- 
roras and earth currents, has a small! section in this Review, 
Professor Bigelow contributes the following section on terres- 
trial magnetism. 

THE COMPARISON OF TEMPERATURE WITH MAGNETIC HORIZON- 


TAL FORCE. 
By Prof. F. H. 


The columns headed Calgary, Williston, and Sioux City 
give for each day, respectively, the mean of the 8 a. m. and 
8 p. m. observations of temperature at the following groups 
of stations: 

Calgary for Minnedosa, Qu’Appelle, Prince Albert, Swift 
Current, Medicine Hat, Battleford, Edmonton, Calgary. 

Williston for Valentine, Yankton, Huron, Pierre, Moor- 
head, Bismarck, Williston. 

Sioux City for Springfield, Mo., Kansas City, Wichita, Con- 
cordia, Omaha, Sioux City. 

The average temperature for each group is reduced back to 
the origin, W. 115°, N. 55°, by a correction for eastward drift 
(see Amer. Jour. Sci., Dec., 1894). The first differences of 
these numbers are taken; then the monthly mean of the first 
differences for slope; then the variations on the slope; then 


these latter are added successively throughout the month and 
the accumulated sums give the ordinates of the curve for each 
group; the mean of these three groups is taken and gives the 
curve in the upper part of Chart V; the monthly mean of 
the ordinates is added with reverse sign to reduce to a true 
datum line. Thus, the eastward drift and the slope have been 
eliminated, and the variations reduced to a zero base line. 

The magnetic data are treated in the same way as the tem- 
peratures. The curve as plotted is the mean of the ordinates 
of the three stations. It has been found that at least five 
magnetic observations are required to eliminate local condi- 
tions and to give a true value of the external impressed field, 
though seven are better. By inspecting the columns it will 
be seen that local variations disturb the curves in certain 
cases. Hence, as the data now exist, the comparison can give 
only partially accurate curves as to detail, though the main 
features may be expected to appear. 

SPECIAL FEATURES OF THE JANUARY CURVES. 


The temperatures of the Calgary group need the correction 
+1 for slope; the others are uncorrected. San Antonio is 
reduced for amplitude by the factor 4; the others are un- 
changed. The mean temperatures are reduced to a zero da- 
tum line by +1, and the mean magnetic force by +23. 

The new magnetic ephemeris, with the epoch June 13.72, 
1887, went into effect on January 1, 1895 (see Am. Met. Jour., 
Jan., 1895). This is a change from June 12.22 for the epoch 
of the 26.68 day period, to conform to the position of the 
solar axis of the magnetic curve. The new period, therefore, 
begins on January 17.44. No magnetic disturbances were re- 
ported in January, 1895. 


STATE WEATHER SERVICES. 


The following extracts are given in regard to the general 
weather conditions experienced in the several States and Ter- 
ritories as reported by State Weather Service Directors: 


Alabama.-—January, which on an average is the coldest month of the 
year in this State, has been a typically wintry month, with many 
changes from daily normals for temperature and an excess of about 2 
inches in rainfall. Three distinct cold waves passed over the State; 
one, on the 13th, brought very low temperatures all over the State, and 
high westerly winds prevailed on the 12th, 13th, 15th, and 26th. 

Arizona.—The average temperature for the Territory, as deduced 
from the records of 36 stations, was 43.2°, or about 5° above the normal. 
The average precipitation, as deduced from the records of 44 stations, 
was 2.49 inches, which is about 1.50 inches above the normal. 

Arkansas.—The monthly mean temperature for the current month 
was 3.3° below the normal. There were three distinct periods of ab- 
normally low daily mean temperatures, viz, lst to 4th, inclusive, about 
8° per day below the normal; 12th to 14th, 15° below the normal, an 
26th to end of month, 16° below the normal. The warm periods were 
5th to 7th, 14° per day above the normal, and the highest temperature 
for the month was recorded at many stations; 18th to 23d, about 10°. 

California.—The deficiency in temperature has caused no damage 
from frost, nor has the excessive precipitation done any material dam- 
age, excepting the flooding of some valuable lands along the Sacramento 
River, which will be planted to crops later on in the season. 

Colorado.—The ave temperature for the State was about 2° above 
—_ January normal. The fall of snow was most general on the 15th 
and 31st. 

-= Florida.—The mean temperature for the month was about 2.2° lower 
than the mean for January, 1894. 

Georgia.—The month opened with very cold weather prevailing, and 
on the 13th the State was again visited by a cold wave of marked 
severity, causing the mercury to fall to near zero at points in the 


northern districts, and far below the o———- sey in the most south- 
erly counties. The average temperature of the month, as a whole, 
however, varied but little from the normal. In the most northerly 
counties snow fell at quite a number of stations on the morning of the 
12th, - again on the 28th and 30th, in the extreme northern sec- 
tions only. 
Idaho.—Snow fell over the greater portion of the State from the 8th 
to 13th and from the 16th to 23d. he cold periods were on the 7th 
and 8th and from the 25th to 3lst. The monthly mean temperature 
for the State was 1.7° below that of January of last year. 
Ilinois.—The month was cold and stormy ; snowstorms, with high 
winds, following each other in quick succession, and the intervals be- 
tween storms were marked by sudden and severe cold waves. The 
month, although severe, was not greatly below the normal tempera- 
ture, and was by no means the most severe on record. Five periods 
of severe cold are distinctly noted, viz, 4-5th, 8-9th, 11-l4ih, 23d- 
24th, 27th-3lst. But one period of warmth is worthy of special men- 


d|tion, that of the week from the 15th to the evening of the 2lst, 


although in southern counties the 6th and 7th were marked by high 
temperatures, in many cases the highest of the month. 

The snow covering the State was generally sufficient to afford light 
protection to winter grain until the warm weather of the 18-20th, 
when it practically disappeared. Though the | prove was exposed to 
the cold wave of the 23d-24th, a good mantle of snow again afforded 
protection from the very severe weather of the 27th to 3lst. Itis 
thought that grain has thus far escaped material injury. 

Indiana.—The month was a cold one; the temperature was above the 
normal only 9 days, uninterruptedly so from the 15th to the 21st. The 
average temperature for the State was 2.9° below the January normal, 
—_ a deficiency in average temperature is noted in all portions of the 

tate. 

The heavy snowfall on the night of the 11th, during ymeagn, 
low temperature and high west and northwest winds, was found to 
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covered by a brown dust in many localities on the morning of the 
12th. Many ideas as to its origin have been advanced. 

Snow covered the fields more or less during the month and protected 
wheat and grass, and both were in good condition at the end of the 
month. In some localities peaches are reported to be injured by the 
low temperatures. 

Iowa.—The current month was colder than the average with less 
than the normal amount of precipitation. Six cold waves of consider- 
able severity swept across the State during the month, giving greater 
than the usual extremes of temperature. 

Keansas.—January wasa cold month, the temperature — generally 
below the normal. The warmestday was the 20th, the coldest day in 
the eastern half of the State occurred on the 12th, in the western half 
it occurred at the end of the month. Snowfall was below the normal 
over the entire eastern half, but above in the rest of the State. 

Kentucky.—The normal temperature for the current month, as de- 
duced from the records of the Weather Bureau stations at Cairo, Cin- 
cinnati, Lexington, and Louisville, covering periods of from twelve 
to twenty-three years, is 33°, which is about 3° in excess of that for the 
past January. The month was characterized by a cold wave of excep- 
tional severity, which occurred on the 12th and 13th, and the fact that 
snow covered the ground throughout the State during the entire period 
from the Ist to the 3lst. These conditions are considered as being 
highly favorable to agricultural interests. hee yo eg mainly in the 
form of snow, was about 1.50 inches in excess of the average. 

Louisiana.—The weather during the current month was slightly 
colder than in a normal January, being about 1.5° below the normal 
mean temperature. The precipitation averaged very nearly the nor- 
mal January fall, being slightly deficient in north Louisiana and 
slightly in excess in south Louisiana. 

aryland.—Three storms passed over the State during the current 
month, the most severe being that of the 26th. The monthly mean 
temperature was 3.4° below the normal. Precipitation 1.09 above the 
normal. The greatest fall of snow during the month, 56 inches, was 
reported by the observer at Oakland. 

ichigan.—Kyt two stations in the entire State have a mean monthly 
temperature above the normal, viz, Marquette and Alpena; at all other 
stations it was below. The 28th was the coldest day, the mean tem- 
perature of the State being 4°, and the temperature at almost every 
station falling below zero, while the maximum temperature for the day 
averaged less than 10°. The average precipitation was 0.77 above the 
normal, The average snowfall was quite heavy, 25.8 inches. 

Minnesota.—The monthly mean for the State, as determined from 62 
stations, was 2.3° colder than usual. During the first half of the month 
the temperature averaged about normal. A warm spell, averaging 
daily 12° above the normal, prevailed from the 14th to 21st. This was 
immediately followed by a decided change to colder, lasting through- 
out the remainder of the month, and with temperatures averaging 
daily about 10° below the normal. On the 5th and 6th from one to six 
inches of snow fell throughout the State, and the ground remained 
amply protected thereafter. From an agricultural point of view the 
weuther was as favorable as could be wished for. 

Mississippi.—The current month was cloudy, cold, and wet in this 
State, there having been a decided deficiency in temperature and a 
moderate excess of precipitation, as compared with the normal record 
of these conditions. There were two warm periods, viz, 6-7th and 
16-20th, and two cold, viz, Ist, 12-13th. Three distinct snowstorm pe- 
riods were observed: The first, on the Ist and 2d, was confined to the 
northern stations; the second lasted from the 8th to the 10th and was 
felt in all sections except the extreme southwest; the third prevailed 
from the 27th to the 20th but did not extend below the central counties. 

Missouri.—The most prominent features of the current month were 
the cold wave which d over the State on the 12th, the unusually 
warm weather from the 18th to the 2Ist, and the heavy snows and low 
temperature of the last seven days. On the 2d and 3d snow fell in the 
southern portion of the State to a depth of from 1 to 8 inches, and on 
the 25th and 26th heavy snow was general, except in the southeast sec- 
tion, drifting badly in some localities. From the 26th to the close of 
the month the temperature was much below the normal. Up to the 
25th winter wheat had but little protection, but at the close of the 
month the ground was covered with snow over the greater portion of 
the State. ater for stock continues very scarce in many localities. 

Montana.—The temperature for the current month was about 4° be- 
low the normal. , The precipitation was about 0.35 of an inch above. 
The coldest weather during the month occurred on the 27th, and the 
warmest on the 12th and 13th. 

Nevada.—The mean temperature for the State was 1.2° below the 
normal. The precipitation was 0.82 above the 8-year normal. The 

satest snowfall, 93.0 inches, occurred at Marlette Lake, and the least, 
50 inches, at Downeyville. 

Nebraska.—The month was very nearly a normal one with a mean 
temperature of 18.9°, which is one-tenth of a degree warmer than the 
average for the past sixteen years. 

The average snowfall for the State was about 4 inches, representing 
0.39 inch of precipitation, or about half the normal amount. 

New England.—There were no great extremes in temperature dufing 
the month, but the weather was characterized by generally steady dis- 


agreeable conditions. Nine cyclones and the same number of anti- 
cyclones influenced the weather in this section. About the usual 
amount of snow fell in the southern districts, but it was less than nor- 
mal inthe north. Probably no injury has been done to grass or grain 
roots, and the temperature has not been low enough to damage fruit 
trees. 

New Jersey.—The mean temperature for the State was 1.4° below the 
normal for the month. Precipitation 0.78 inch above the normal. A 
great quantity of snow fell, the ground being covered much of the 
time. 

New Mexico.—The temperature throughout the month averaged about 
normal. Thirteen stations reported a minimum below zero. The pre- 
cipitation was much above the normal and quite unevenly distributed. 
The greatest total snowfall was 53 inches at Chama, and the least wasa 
trace at Springer. 

(A State Weather Service in this Territory has lately been estab- 
lished by the Legislature. ) 

New York.—Both pressure and hoy” Segway were below the normal, 
but the month does not rank among the very cold Januaries shown by 
the records of this State. Cold weather prevailed from the Ist to the 
6th, the lowest temperature of the month occurring on the 5th. The 
period included between the 6th and the 18th was for the most part 
slightly warmer than the normal, as were, also, the 2ist and 22d, after 
which the weather continued cold until the close of the month. The 
highest temperature obtained on the 7th and 11th, when the maxima 
exceeded 50° in the coast region. 

The total precipitation, while generally above the normal, was _no- 
ticeably deficient in portions of the central and eastern sections. The 
ea pe Sat rain or snowfall occurred on the 26th. 

forth Dakota.—The month of January just closed, was a severe one 
even for this latitude, and was remarkable for its long-continued cold 
riods. While the extremes of temperature of former years have not 
en reached, yet the mean temperature averaged 2° lower than the 
normal or mean for many years past. 

The snowfall was lighter than usual, although the number of days 
on which it fell was nearly double the usual number, but, owing to the 
absence of high winds, it did not drift badly, and the amount on the 
ground at the close of the month was much nearer the average than 

as been for some years past. 

North Carolina.—The month of January was a very wet, cold, and 
altogether disagreeable month. The weather was influenced by an un- 
usually large number of low areas, many of which passed south of the 
State or lingered on the south Atlantic coast. The temperature was 
below normal on about seventeen days during the month, the greatest 
departures occurring on the 13th and 14th, during the prevalence of a 
severe cold wave. The warmest periods during the month were 6th, 
7th, Sth, 16th to 19th inclusive, and 2lst to 24th. The coldest day every- 
where was the 15th, except in the southeast, where it occurred on the 
Ist, the effect of the last cold wave of December, 1894. 

The average precipitation was 1.89 inches above the normal, the 
greatest departure occurring in the central district, where the average 
exceeded the normal by 2.70 inches. 3 

Ohio.—The mean temperature was below the average. The heaviest 
fail of snow occurred from the 10th to the 13th, and averaged 8.1 
inches for the State, falling in advance of the severe cold of the 12th 
and 13th, it afforded excellent protection to the winter cereals. The 
light snowfall during the latter portion of the month was not sufficient 
to give much protection, and as a result the cold wave following proved 
injurious to the winter cereals. 

Oklahoma.—Average temperature, 1.5° below the normal, and precipi- 
tation 0.52 below. Farmers generally concede that the prospect for 
anything like an average wheat crop is anything but encouraging, and 
the majority think there will be no crop at all. Many fields planted 
late never sprouted at all and the earlier fields came up, but the sub- 

uent drought destroyed nearly all the roots. 

.—A nearly normal temperature, unusually copious rain and 
snow fall, and a remarkably severe sleetstorm were the chief character- 
istics of the weather that prevailed in Oregon during January, 1895. 

There was an excess of ——— in all sections of the State, es- 
pecially in the Willamette Valley and the coast section. No such pre- 
cipitation as this month’s has occurred in the Willamette Valley in six 
years. The average for the whole State was 9.45 inches, or 2.99 inches 
above the normal. 

Pennsyleania.—The average temperature for the month was 4.4° below 
the average of the past seven years, and the average precipitation was 
0.70 more than the average for the last seven years. 

South Carolina.—The month has been about 2° colder than the aver- 
age. There was one cold wave of unusual severity which gave below 
zero temperatures in the mountains of the western portion of the 
State on the 13th, and in other portions the temperature fell to, or be- 
low, previously recorded low readings for the same month. There was 
more than the average rainfall, the excess being 3.00 inches, or 166 per 
cent of the normal. This delayed plowing and other farm work inci- 
dental to the season in this State. In the low counties the swamps and 
lowlands were filled with water, and many roads became almost im- 

ble for vehicles. The severe cold weather, it is reported, greatly 
injured fall-sown oats, but did little injury to wheat and rye. 
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South Dakota.—With the exception of three or four days, the first 
and second decades of the month were comparatively mild, but the 
third decade was marked by continued and steady cold weather, 
although the extremes of cold were not as great as usual. The aver- 
age depth of the snow on the ground on the 15th was 1.6 inch, and 
on the last day of the month, 3.00. 

Tennessee.—This has been a rather cold, wet month. The temper- 
ature averaged about 2° below the normal during the entire month, 
while there were but six days on which there was no precipitation. 
The most severe cold of the month reached us on the night of the 11th, 
reducing the temperature to from 1° above zero in the western por- 
tion of the State to 15° below zero in the northeastern portion. ith 
one exception, 1892, the month averaged colder than any January 
since 1886. 

The cold weather has caused much suffering among stock, but on the 
whole has been beneficial to the farmer, keeping back vegetation, etc. 
Wheat has been protected by a covering of snow and is said to be in 
excellent condition. The sap has been kept down in fruit trees, and 
if these conditions continue until the opening of spring we may ex- 
pect a good crop and fruit yield throughout the State. 

Texas.—The temperature on an average for the State was 1.5° above 
the normal. Several light northers crossed the State during the month, 
and two severe ones were experienced. The coldest weather over the 
southern portion of the State prevailed about the 10th of the month, 
when the temperature fell to about freezing or slightly below, while 
the lowest temperatures over the northern and central portions were 
reported between the 28th and 31st, inclusive. 

e precipitation on an average for the State was 1.16 inch below 
the normal. The rainfall was not well distributed during the month, 
and was hardly sufficient for farming interests, except over the 
northeastern portions of the State, where a heavy rainfall was 
experienced. 

tah.—The first half of the month was comparatively mild and 
leasant, with temperatures generally above the normal. During the 
fast half the weather was more or less stormy at intervals, with a severe 
cold wave on the 28th, which caused the lowest temperatures recorded 
during the month. 

Virginia.—The temperatures averaged slightly below the normal in 

the tidewater sections, while the deficiency increased to the westward. 


ain 


The total amount of precipitation averaged about or very slightly above 
the normal near the coast and from 50 to 75 per cent above the normal 
in the other sections, with more than the average amount of snowfall. 
The snowfall proved generally beneficial to winter wheat, oais, etc., 
—— in the northern and western sections of the State. 

ashington.—It ee to be the impression of a great many that the 
weather thus far this winter has been unusually mild in Washington. 
Such is not the case, and the current month had a mean temperature 
which was 13° below the normal. There have been no extremely low 
temperatures, and, on the other hand, the maximum temperatures were 
not as high as in former years. In eastern Washington the lowest tem- 
perature at the coldest station was only 6° below zero. No violent storms 
passed over the State, although there were two rather severe ones, which 
a the coast. The rainfall was well distributed throughout the 
month. 

West Virginta.—The average temperature for the month was below 
normal. On the 12th the drop in temperature was phenomenal, the 
fall varying from 40° to 50° in less than twenty-four hours, and was 
accompanied by considerable snow. Snowfall was fairly distributed 
throughout the month. 

Wisconsin.—The mean temperature for the month was 3.6° below the 
normal; precipitation 0.17 of an inch below the average for the month, 
A very severe storm entered the State from the southwest on the night 
of the 20th, and continued, with increasing force, during the 21st, passing 
off to the northeast on the evening of that ry f Rain and sleet, accom- 
panied by thunder and lightning, prevailed throughout the central and 
southern portions on the night of the 20th and early morning of the 
21st. This was followed in the afternoon by a westerly gale, with a 
wind velocity of 50 miles per hour at Milwaukee, heavy snow, and zero 
temperatures. Another severe snowstorm occurred on the 25th, accom- 
panied by high northeast gales, which drifted the aren ager a and 
caused great inconvenience to railroads. This was followed y extreme 
cold weather, which continued to the close of the month. The cold 
was so severe that the ground froze to a great depth, and many com- 
plained of —- being frozen in the cellars. 

ing.—The mean temperature for the month was 20°, which was 
slightly lower than the average for January. The average amount of 
precipitation for the State was 0.95 of an inch, which was about one-third 
greater than the usual January precipitation. 
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STUDIES BY FORECAST OFFICIALS. 


As a preliminary study to active forecast duty the officials 
of this division are given subjects for investigation from time 
to time. The following paper, prepared under the direction 
of Maj. H. H. C. Dunwoody, U.S. A., assigned as Acting Assist- 
ant Chief of Bureau, in charge of Forecast Division, is pub- 
lished with his consent. 

TYPES OF STORMS IN JANUARY. 
By E. B. Garrrorr, Forecast Official. 


Classified with reference to the regions in which they first 
appeared, the January storms traced in the MontHLY WEATHER 
Review during the last ten years fall under the following 
general heads: 


To! 
Region in which storms first appeared. storms 


Southwestern States err 
Northeast Rocky Mountain slope ...........6.ccccesceceeeeeceeeeceeeenees 
Ohio Valley and Tennessee. ... 


About 80 per cent of these storms belonged to what may be 
termed three principal types. One type,which presented the 
tree number, embraced storms that advanced from the 

askatchewan Valley; another included storms that first ap- 
peared in the Southwestern States, and the third storms 
which moved eastward from the North Pacific coast. The 
remaining storms, which were generally secondary develop- 
ments to low areas of the three principal types named, were 
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widely distributed, and while their relatively limited number 
will not justify their acceptance as independent types, the 
fact that they collectively composed one-fifth of the storms 
of the month, calls for a consideration of their characteristics 
as secondary types. 

STORMS FROM THE SASKATCHEWAN VALLEY. 

Chart 1 shows the tracks of all January storms that entered 
the region of observation north of Montana and North Da- 
kota during the last ten years. Twenty-one, or fully two- 
thirds of these storms reached the Atlantic coast, and all but 
three of this number passed to sea north of the fortieth paral- 
lel. The plotted paths show that the usual path of storms of 
this general type is east-southeast over the Canadian Mari- 
time Provinces, and it may be assumed that similar and well- 
marked weather and temperature changes and conditions will 
attend storms of aan Gener and average speed that fol- 
low the average track. It may also be assumed that unusual 
and particularly notable changes and conditions will be pre- 
sented in connection with storms that depart from the’usual 
path. The principal problem in practical forecasting is to 
calculate the direction of movement, speed, and intensity of 
a storm at the time of its first appearance in a defined district. 
In the case of Saskatchewan Valley storms we know that two 
out of three of these storms pass east-southeast to the Atlan- 
tic coast north of the fortieth parallel, and that their aver- 
age velocity isabout 37 miles per hour. In discussing these 
storms, an effort will be made to connect their movements 
with the general distribution of pressure and temperature, 
and to point out those conditions which favor normal move- 
ments and the causes which seemed to occasion abnormal 
movements. 

A storm remarkable both as regards its direction of move- 
ment and speed swept rapidly southeastward from Alberta to 
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Arkansas, and thence off the Atlantic coast January 13-15, 
1298. This storm appeared over Alberta the morning of Janu- 
ary 13, and the general conditions which obtained at that 
time are shown on Chart 9. It is evident that the distribution 
of pressure and temperature positively prohibits an early 
eastward movement of the storm. The barometric gradient 
in that direction is steep, and the temperature is some 50° lower 
over Manitoba than near the storm’s center. In a previous 
paper the statement was made that isotherms are the leading 
strings of a storm, and attention was called to the recognized 
inclination of storms to advance in the direction of least 
barometric resistance. In the case of this storm both of these 
conditions favor a movement of the storm down the eastern 
Rocky Mountain slope, and, as the isobars loop far to the 
southward, an unusually rapid movement may be anticipated. 
Chart 10 of the morning of the 14th, shows the 12 and 24 
hour movement of thecenter. It will be observed that the 
rapidity of the storm’s movement, which was at the rate-of 
about 54 miles per hour, did not permit a warming up of the 
air in the east quadrants of the low area, and upon its arrival 
in the southwest the isotherms still ran southeastward across 
its line of advance, with freezing temperature as far south as 
northern Florida. 

Although a sudden and marked rise in temperature might 
be expected to precede, and very low temperature to follow, 
the passage of the storm over the east-central districts, the 
colder air which appeared in its front the morning of the 14th, 
rather favored a loss of strength. The report of the follow- 
ing morning, Chart 11, shows that the low area flattened or 
divided against the cold area, and that the separate low areas 
reunited off the middle Atlantic coast. This storm is an ex- 
cellent example of the influence of low temperature upon a 
storm’s movement. It was opposed by much lower tempera- 
ture in its front until it reached the southwest, and in endeav- 
oring to skirt the cold area, nearly perished for lack of warmth, 
which is one of the sustaining elements of a storm. It fol- 
lowed the path of least barometric resistance, and, encounter- 
ing but slight opposition in that respect, traveled at a high 
rate of speed. Owing to its great velocity, low temperature, 
which is unfavorable to precipitation, preceded and attended 
its passage, and no precipitation occurred save in the eastern 
districts where sharp temperature changes and gradients in a 
moist atmosphere produced a heavy fall of snow throughout 
the Atlantic coast States north of Florida. 

A tan storm of the Saskatchewan bce | type appeared 
over Alberta, January 20, 1892, and reached the Canadian 
Maritime Provinces Reaary 23, traveling over the most fre- 
quented track of storms of this class at an average velocity 
of about 39 miles per hour. The daily progress of this storm 
and the conditions which attended its passage are shown on 
Charts 12 to 15. The morning Ai gree of the 20th, Chart 12, 
present conditions which prevailed just before the full devel- 
opment of this storm within the region of observation. At 

at time a storm occupied the Lake Superior region, and the 
trend of the isobars and isotherms favored a rapid eastward 
movement of the Alberta storm. By the morning of the 21st, 
Chart 13, the Lake Superior storm had moved eastward to a 

sition north of Lake Huron, and the northwest low area 
ad moved eastward over the Saskatchewan Valley a corre- 
sponding distance. Between the low areas the pressure had 
risen. The appearance of a crest of high pressure between 
low areas moving over the northern districts, can, as a rule, 
be expected, and the lower temperature and higher pressure 
can, as in this case, be relied upon to rapidly give way and 
follow in the wake of the eastern low, allowing the western 
low area to advance at a normal velocity. In the present in- 
stant the high area disappeared during the 2ist, and the 
northwest storm moved eastward over Manitoba, and by the 


morning of the 22d, Chart 14,had reached Lake Superior. 


Its after course to the Maritime Provinces was unobstructed, 
and its passage was unattended with noteworthy features. 

Storms of this type, which follow the most frequented path 
over the northern Lake region, are seldom attended by pre- 
cipitation until they reach the Lake region, and during their 
passage thence eastward the rain area is usually confined to 
the Great Lakes, New York, and New England. Neither are 
they, as a rule, attended by cold waves, save in the case of 
the slower moving storms of marked intensity which produce 
high temperatures in the east quadrants and are followed by 
a strong sweep of northerly winds. The storms which pursue 
a more southern course are, however, often attended by areas 
of precipitation which extend to the Gulf States and by cold 
waves which reach the southern limit of the barometric 
trough. 

NORTH PACIFIC COAST STORMS. 

These storms present characteristics similar to those noted 
in connection with the Saskatchewan Valley type. A majority 
of the storms of both types doubtless spring from the extreme 
eastern limit of the permanent winter low area of the north 
Pacific Ocean. The north Pacific type of storms as herein 
classified, however, strike the American coast farther south, 
and a reference to Chart 3 will show that their tracks are 
more widely distributed and, on the whole, run farther south 
than those of the Saskatchewan Valley type. Of the 20 
storms of this class traced for the last ten years, 10 reached 
the Atlantic coast, all, save one, passing to sea north of 
the fortieth parallel. In this connection it is interesting to 
note that this result compares closely with figures found in 
Bulletin A of the Weather Bureau. During the ten years 
covered by that report an average of 1.8 storm per month 
appeared on the north Pacific coast and traversed the North 
American continent in January. The tables found in the 
Bulletin show that the storms that appear on the north Pacific 
coast of the United States in winter possess greater vitality 
than any other class of storms traced over the Northern 
Hemisphere, and that in a ten-year period 18 storms from 
that region traversed successively the North American conti- 
nent and the north Atlantic Ocean during the three winter 
months. 

These storms usually cross the continent in about three 
days, at an average velocity of 35 to 40 miles per hour. After 
passing east of the Rocky Mountains they assume the charac- 
teristics noted in connection with storms of the Saskatchewan 
Valley type. The storms that pass well to the southward of 
the forty-fifth parallel carry precipitation to the Gulf States, 
and the cold-wave areas, depending upon the storm’s intensity 
and previously existing temperatures, usually cover districts 
included within the low barometer troughs which are swept 
by the northerly winds of the storm’s west quadrants. 

NORTHEAST ROCKY MOUNTAIN SLOPE STORMS. 

The northeast Rocky Mountain slope type of storms, Chart 
4, also belongs to this general class, but, owing either to un- 
usually rapid movements, which carry them across the moun- 
tains between reports, or to slight intensity, they do not appear 
as fully developed storms until they reach the eastern slope. 

SOUTHWEST STORMS. 

Probably the most important winter storms of the eastern 
half of the United States are those which first appear in the 
southwestern States. About one-half of the storms that 
reach the Atlantic coast belong to this and kindred southern 
types, and the rain and temperature change areas are more 
extended, general, and pronounced than in any other class of 
storms that traverse districts lying east of the one-hundredth 
meridian. Storms of this almost invariably move north- 
eastward, and, unless the conditions are complicated by north- 
west low areas, they reach the Atlantic coast within forty-eight 
hours. Storms of average intensity which appear over the 
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‘interior of the west Gulf States or on the extreme southern 


Rocky Mountain slope usually cross the Ohio Valley and the 
Lake region, attended by general rain or snow over the eastern 
half of the country, and those which advance from the im- 
mediate Gulf coast or from over the west part of the Gulf of 
Mexico move almost due northeast, producing areas of general 
rain over the Southern and Atlantic States, the upper and 
middle Ohio Valley, and the eastern Lake region, and are 
often attended by cold waves and dangerous gales in those 
districts. During the last ten years 21 storms have appeared 
in the southwest in January, and in all but one instance they 
reached the Atlantic. About one-half of thisnumber crossed 
the Lake region and passed thence over or north of the St. 
Lawrence Valley; the others traversed the Atlantic coast 
States. The general features and characteristics of these 
storms can best be shown by discussing subtypes of the gen- 
eral type referred to. 

A storm of the class that first appears on the extreme south- 
ern Rocky Mountain slope advanced from Texas to southern 
Lake Michigan from the morning of January 8 to the morn- 
ing of January 9, 1889, crossed Lake Huron and reached a 
position far to the northeast of Georgian Bay by the morning 
of the 10th, and passed eastward over Labrador during the 
llth. This storm was faintly outlined over the southern 
Rocky Mountain region on the 7th, and by the morning of 
the 8th had reached the position shown on Chart 16. By the 
evening of the 7th rain had set in over the southwest, and by 
the time the storm had become well marked over Texas the 
rain area had extended over the Mississippi and lower Ohio 
valleys. Astudy of Chart 16 shows that the pressure and tem- 
perature distribution favors an almost due northeast movement 
of the center of disturbance. The path of least barometric 

ressure resistance lies in that direction, and the northward 
oop of the isotherms over the Mississippi and lower Ohio 
ox s shows the region of increasing temperature toward 
which the storm is likely to move with the favorable pressure 
conditions presented. As is usual in storms of this class, 
the rain area which covers the Mississippi Valley can be ex- 
ted to reach the Atlantic coast within twenty-four hours. 
t has been observed, however, that when a storm is central 
in Texas about thirty hours are required for the rain area to 
overspread New England. The high area over the northern 
plateau region will move rapidly southeastward and replace 
the low area in the southwest, causing a decided fall in tem- 
perature within the cyclonic area which appears on this 
chart; in fact, a cold wave can safely be anticipated within 
the storm area, say within the area covered or surrounded by 
the isobar of 29.70. Chart 17 shows the movement of the 
storm during the succeeding twenty-four hours. 
feature is the rapid deepening of the barometric depression. 
The other conditions are as outlined in remarks relating to 
Chart 16. The high area has moved rapidly southeastward, 
the temperature is some 20° lower in the southwest, and the 
rain area has extended to the Atlantic coast south of New 
England, and will extend over that district during the next 
few hours. As the storm center will now move well to the 
northward of the St. Lawrence Valley, and the sweep of the 
northerly winds will not be strong, save over extreme northern 
districts, temperature falls sufficient to constitute a cold wave 
can not be expected within the next twenty-four hours, and 
rapidly-rising barometer in the south and southwest point 
to a rapid clearing of the weather in the central and southern 
districts. The report of the following morning, Chart 18, 
shows the storm well beyond our region of observation, and 
its further influence will be in the form of diminishing west- 
erly gales along the middle Atlantic and New England coasts 
and over the eastern Lake region. 

The second class of this type of storms first appears near 

the immediate west Gulf coast, and move northeastward, par- 


allel with, and generally somewhat to the westward of the 
Appalachian range, and cross eastern New York and New 
England, the average time of transit being about forty-eight 
hours. A good example of a storm of this class appeared on 
the Louisiana coast the morning of January 26, 1889, and the 
conditions which obtained at that time are exhibited by 
Chart 19. As rain had been falling over the southern and 
southeastern districts during the preceding two days, the 
actual rain area controlled or occasioned by this storm can 
not well be determined. A study of these storms has shown, 
however, that when fair weather prevails over the central and 
eastern districts at the time of the first appearance of the 
low area on the Gulf coast, the rain area spreads rapidly from 
the Gulf and covers districts east of the Mississippi and south 
of the Great Lakes within twenty-four hours and extends 
over New England within thirty-six hours. 

When this storm appeared on the Louisiana coast the morn- 
ing of the 26th, a trough of low pressure extended thence 
over the eastern Lake region and the St. Lawrence Vailey, | 
and the isotherms looped northward over the Ohio Valley and 
the lower Lakes. These conditions plainly indicate the direc- 
tion of the storm’s advance, and, as neither pressure gradients 
nor low temperature oppose the advance of the center, it may 
be assumed that the movement will be rapid. The rain area, 
which covers districts south of the Ohio River, may be ex- 
pected to cover New England within twenty-four hours, and 
the barometer will rise rapidly with a decided fall in temper- 
ature in the southwestern States, the fall constituting a cold 
wave in the west Gulf States. Chart 20 shows the progress 
made by the center of disturbance during the ne 
twenty-four hours. The storm has increased in intensity an 
rain has fallen throughout the central valleys and in the 
Atlantic coast States. The conditions presented the morning 
of the 27th seem, at first glance, unfavorable to a normal 
northeast advance of the storm center. It will be observed 
that a well-marked area of high pressure has appeared over 
the Canadian Maritime Provinces, with a decided fall in tem- 
perature in that region. Under certain conditions high areas 
of this class retard, and even force back storms advancing 
from the interior. When this occurs the northeast high area 
is usually one of gradual growth and apparently well an- 
chored, and the barometer is relatively low in the north-cen- 
tral districts with a gentle barometric gradient and high 
temperature for the season in that direction. When, as in 
the present instance, the western and northwestern districts 
are covered by an unbroken high area of great magnitude, 
with much lower temperature to the west and northwest of 
the low area, the center of disturbance can scarcely recurve 


A notable 


in that direction, and may be expected to increase in inten- 
sity, warm up the cold area in the northeast by a strong in- 
draught of ocean air, and force a passage along the usual 
path. So far as January storms are concerned the tracks 
plotted on Chart 2 show that during the last 10 years the 
southwest type of storms have, without an exception, con- 
tinued a northeast course after leaving the Gulf States. 
The morning report of the 28th, Chart 21, shows that this 
storm increased greatly in strength and advanced in a direct 
line toward the Canadian Maritime Provinces, either forcing 
eastward or dissipating the high area which occupied that 
region the preceding morning. In the meantime the center 
of the high area in the west remained nearly stationary and 
the pressure in the Northwest and over the western Lake re- 
gion decreased instead of increased, as might have been ex- 
pected, and increased but slightly in the southwest. The 
effect of these minus pressure changes in the west and north- 
west was to delay the clearing of the weather which generally 
closely follows the passage of these storms, and the cloud 
and rain area lingered over the Ohio and middle Mississippi 


valleys, and a decided fall in temperature occurred only in 
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the cleared region which covered the interior of the south- 
western States. 

A representative storm of the third class of low areas of 
this type (that is, those storms which appear fartherest south 
and cross the west part of the Gulf of Mexico and pass thence 
northeastward over the east Gulf, south and middle Atlantic 
States) first appeared near the mouth of the Rio Grande 
River the morning of January 23, 1891, advanced to central 
Alabama by the morning of the 24th, moved thence north- 
eastward off the middle Atlantic coast during the early morn- 
ing of the 25th, and disappeared in the direction of Nova 
Scotia during the latter-named date, traversing the territory 
lying between the mouth of the Rio Grande and a point off 
the southeast New England coast in forty-eight hours. Chart 
22 shows the first indications of the presence of this storm 
off the mouth of the Rio Grande River. The exact location 
of the center can only be surmised, but a calculation based 
upon the well known persistency and uniformly rapid move- 
ment of this class of storms, and the absence of a pressure 
gradient to the northeastward, would give the storm a move- 
ment to the middle Gulf States within twenty-four hours, 
and as precipitation is one of the first well-marked features 
of these disturbances, rain could be expected over a large area 
of the Southern States. Within twenty-four hours the center 
of this storm had advanced to Alabama, and Chart 23, of the 
morning of the 24th, presents no material obstacle calculated 
to prevent the storm from continuing a northeast course. 
The area of high pressure on the middle Atlantic coast has 
shifted to that position from the south Atlantic coast and is 
moving; it will not, therefore, oppose the advance of the 
storm, more especially as the temperature is high and the 
direction of the isotherms is northeast from the storm center. 
As the barometer has risen rapidly in the rear of the storm, 
forming a high area in the southwest, a rapid rise of pressure 
and rapidly clearing weather will follow closely in the wake 
of the storm. Like storms that traverse the Atlantic coast 
States from the Gulf, this low area was unattended by marked 
changes in temperature in the Atlantic coast districts. The 
storms that appear over the east Gulf and the east Gulf States 
in January generally belong to the type herein considered, 
and do not, therefore, call for individual mention. 


GENERAL REMARKS. 


From the foregoing charts and remarks it would appear 
that the storms of January belong to three, and possibly to 
but two, general types which may be subdivided into a limited 
number of classes. We have seen that fully one-half of our 
January storms advance from the Saskatchewan Valley and 
the north Pacific coast, and that of these types the storms of 
the first-named type are the most numerous. Many, if not 
all, of the Saskatchewan type are of Pacific coast origin, and 
the two types can, therefore, be properly combined and 
termed the north Pacific type, the difference being merely 
that the storme traced on Chart 10 reach the coast farther 
south than those of the Saskatchewan Valley type. A large 
proportion of these storms doubtless originate near the 
American coast, and do not advance from the Bering Sea 

rmanent winter low area. The plotted tracks of storm in 

eather Bulletin A show that at least four-fifths of the 
storms that appeared on the Pacific coast north of the mouth 
of the Columbia River during a period of ten years first ap- 
ared near the coast, and did not actually travel eastward 
wee the north Pacific or Bering Sea low area. The Bering 


Sea low area loops far to the eastward and reaches the Alaska 
coast in the neighborhood of Sitka in January, and this cir- 
cumstance, taken in connection with the fact that the cold 
Arctic current flowing southward through Bering Sea Straits 
and the warm Pacific drift current meet south of the Alaska 
Peninsula, presents conditions which doubtless largely con- 


tribute to the development of storms off the Alaska coast 
south of the Alaska Peninsula. 

The three branches representing the average paths of the 
north Pacific type of storms are shown on Chart 25. The 
north, or Saskatchewan branch, and the north Pacific branch, 
converge and meet in the St. Lawrence Valley, and the north- 
east Rocky Mountain branch swings slightly to the southward 
of the north Pacific branch over the northwestern States, and 
crosses and passes to the northward of the Saskatchewan Val- 
ley branch northeast of Georgian Bay. A result of the more 
southern path of the north Pacific and northeast Rocky 
Mountain slope storms is to carry precipitation and marked 
temperature change areas farther south, and these storms are 
more liable to be attended by secordary developments still 
farther to the southward, thereby causing general rain or snow 
over a great extent of country. 

The second principal type, which embraces storms that 
first appear in the southwest, is also divided into three 
branches, all of which run almost due northeast. Storms of 
this class doubtless develop in the lee of the southern Rocky 
Mountains in the United States and to the eastward of the 
mountain ranges of Mexico, and an important element of 
their origin is found in the meeting over those gy: of the 
warm, moist, easterly winds, which blow off the Gulf of 
Mexico, and which are really the western edge of the north 
Atlantic trade winds, and the cold, dry, northwest to north 
winds which sweep southeastward and southward along the 
eastern Rocky Mountain slope. As before stated, the storms 
of this principal type are the most important that traverse 
the eastern half of the United States in January. They are 
attended by widespread and abundant precipitation and de- 
cided temperature changes, and are the most methodical 
storms as regards their direction and velocity of movement 
that appear within the region of observation. 


COLD WAVES. 


A discussion of winter storms and weather would be incom- 
plete without a reference to cold waves. The conditions pro- 
ducing and attending these phenomena are so complicated, 
however, that even a general discussion of the subject, calcu- 
lated to prove instructive to forecasters, is attended by marked 
difficulties. The resolving into types of the innumerable com- 
binations presented in connection with the development and 
appearance of cold waves, is an extremely difficult if not an 
impossible task, and the scope of this paper will admit of only 
a general discussion of their more prominent characteristics, 
and of a few remarks touching upon recognized conditions 
favorable to their entry into and progress over the United 
States. The visible mechanism of a cold wave embraces the 
cyclonic and anticyclonic areas which traverse the United 
States from west to east. The low areas warm up the surface 
air by the southerly winds in their east quadrants, and the 
cold, dry, northerly winds in their west quadrants that usher 
in the succeeding high area from the British Northwest Ter- 
ritory, occasion a marked fall in temperature which is termed 
a cold wave. It is evident, therefore, that generally speaking, 
the region covered by a cold wave must be successively sub- 
jected to the wind circulation of the east and west quadrants 
of a well-marked low area. It is also evident that the cold 
waves of the several sections are practically dependent upon 
the passage of low areas followed closely by unbroken high 
areas. 

Thus far the mechanism seems a and easily under- 
stood, and if the movement and strength of the high and low 
areas could be accurately foreseen, the forecasting of cold 
waves would be one of the simplest instead of one of the 
most difficult features of weather forecasting. As a matter 
of fact each of the many districts of the United Stateg pre- 
sents geographical and topographical features calculated to 
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modify or intensify approaching cold waves. The probable 


intensity of a cold wave must be calculated for the varying 
conditions peculiar to each of the districts, and in many in- 
stances for conditions uliar to localities. Unlike warm 
waves, which often produce in the central and northern dis- 
tricts temperatures higher than those noted in more southern 
latitudes to the windward, cold waves are not attended in the 
central and southern districts by temperatures lower than 
those noted to the north and west. On the contrary, the cold 
waves diminish in intensity as they sweep south and east, so 
far as the degree of actual cold is concerned, although the 
temperature may be relatively lower with reference to the 
normal temperature. As cold waves approach the moist re- 
gions of the Great Lakes and the Gulf and Atlantic coasts, 
conditions must be very marked to insure their overspreading 
those districts. For, as cold waves follow general storms, and 
as areas of precipitation, and even of cloudiness, are gener- 
ally fatal to the advance of a cold wave, the forecaster should 
be very certain that the weather will clear up in a district 
before ordering cold-wave signals for that district. 

Herein lies the difficulty of verifying cold-wave signals in 
the coast and Gulf regions; for the weather is often slow to 
clear up in the Gulf and Atlantic coast States, and in ad- 
dition, there sometimes appears to be a slight foehn effect 


produced in districts to the leeward of the Appalachian range 


of mountains; this, however, has not been proven. In the 
Southern States cold waves can rarely be successfully fore- 
casted unless a well-defined low area crosses that region, fol- 
lowed by a well-marked and unbroken high area which has 
occasioned a decided cold wave in districts to the west or 
northwest. Twenty-four to thirty-six hours are usually re- 
quired for a cold wave to advance from Texas to the south 
Atlantic coast. In January the cold waves of the central 
and northern districts attend the passage of the general type 
of storms that pass eastward from the north Pacific coast and 
the Saskatchewan Valley. As these cold waves drop down 
from the British Northwest Territory in the rearof and im- 
mediately follow the storms of this type, they assume cor- 
responding velocities. The average time for a cold wave to 
advance from the British Northwest Territory to the middle 
Atlantic and New England States would, therefore, be sixty 
to seventy-two hours. But as the storms vary in velocity, so 
would the time required for a cold wave to sweep the north- 
ern regions vary. In all cases the velocity of cold waves 
must be governed by the velocity of the low areas and of the 
succeeding high areas, and their intensity upon the observed 
temperature distribution, and the intensity of the low and 
high areas which promote, sustain, and propel them. 


NOTES BY THE EDITOR. 


LOCAL CONTRAST OF WEATHER AT LONG BRANCH. 


Mr. W. D. Martin, displayman U.S. Weather Bureau, Long 
Branch, N. J., reports that— 

On January 29, in the morning, along the beach at that place the 
temperature was high and spring-like, but that two blocks back from 
the ch, namely, about 500 feet, it was cold and raw, and also snow- 
ing, with a light northeast wind, and that he had never experienced 
any phenomenon like this during sixteen years’ residence on the coast. 
The reverse phenomenon is quite common, viz, in the summer time 
there occurs cold and raw weather — the beach with a west and 
northwest wind, while it is very hot at a little distance back. The lat- 
ter phenomenon seems easily explained but the former not. 

The inland temperatures at 8 a. m. and 8 p. m. were: Phila- 
delphia, 18 and 24; New York, 18 and 24; Atlantic City, 22 
and 24. Apparently the northeast wind had blown rela- 
tively warm surface water on to the New Jersey shore so that 
the local sea breeze was warm and moist, but as it penetrated 
inward and rose it mixed with the cold land air and the 
moisture was precipitated as snow. 


THE ICE CROP FROM A METEOROLOGICAL POINT OF VIEW. 


The observer at Clinton, Iowa, states in his January report 
that the cleanest and most transparent ice ever harvested was 
gathered during this month. Mr. J. Warren Smith, editor of 
the Bulletin of the New England Weather Service, states that 
observations show that the coldest places in New England 
are in the deep narrow valleys in the mountain regions, so we 
naturally expect the ice to form thicker on ponds in valleys 
during a cold spell. 

Mr.W.R. Perry, of New London, Conn., inquires: “ Have you 
any information that will enable me to choose the best location 
for an ice pond on the line of the New London Northern Rail- 
road? Notwithstanding the general fact that the valleys are 
colder than higher ground in the same vicinity, my experience 
is that the higher up the pond is located the thicker the 


ice. Thus, at Belchertown, Mass., in 1890, the ice measured 
several inches thicker at the pond on the hill than at another 
~~ in the valley a mile to the northward. At Winchester, 

. H., the ice on Forest Lake was always thinner than in the 
pond on top of the mountain near by.” He has noticed that 
a pond exposed to the wind at low temperatures froze rapidly 
after the wind went down, and usually overtook a less ex- 


posed pond that had several inches the start. He thinks that 
water kept in motion while cooling, so as to prevent freezing 
on the surface, produces anchor ice. “The best quality of ice 
comes from either of two reasons, sufficient depth of pond, 


say 30 feet, or a sufficiently rapid current to remove the air | 


which gives it a white, transparent look.” The inquiry thus 
started by the New England Weather Service has a very con- 
siderable practical value and theoretical interest. On the 
one hand observers near water ponds and streams, and the 
keepers of reservoirs, can contribute much to our knowledge 
of this subject by keeping a daily record of the temperature 
of the water at the surface, and also at several depths, in both 
the shallow and deep portions of the ponds. The records 
should be kept up throughout the year and studied with regard 
to the influence of winds and clear sky. On the other hand 
a theoretical study into the mode of action of whatever may 


influence the temperature is necessary in order to properly | 


utilize such observations in explaining the past or predicting 
the future quality of the ice or in locating the best ice ponds. 


A SILENT ELECTRICAL AND DUST STORM IN OKLAHOMA, 


Dr. J. C. Neal, director of the Oklahoma Agricultural and 
Mechanical College, reports as follows: 


During the morning of January 20 the sky was filled with cirrus 
clouds, very feathery and white. In the afternoon it became hazy, 
then dark, and looked like rain. Wind in puffs from the southwest. 
At nightfall the sky cleared, but somewhat hazy. At8 p. m., seventy- 
fifth meridian time, the wind changed to the west, and a gale begeny by 9 
p- m. it was frightful. The dust d along in columas fully 1 
eet high, the wind arose to a speed of 35, then 45 miles per hour, with 
ts reaching 55 miles, the temperature fell rapidly, and we saw for 
the first time (about 9 p. m.) flashes of light that apparently started 
from no particular place, but pervaded the dust ha? dadag oe As long 
as the wind blew, till about 2 a. m., January 21, this free lightning was 
everywhere but there was no noise whatever. It was a silent electrical 
storm. This morning the sky is clear and except that the dirt is piled 
up over books, windows, and in all the house, no one would know what 
a fierce raging of wind and sky we had. 


OBSERVATIONS AT HONOLULU, HAWAIIAN ISLANDS. 

As the weather on our Pacific coast depends so largely upon 

the conditions of the atmosphere to the westward, it is con- 

sidered important to publish in full and as soon as prac- 

ticable the data furnished by observers in Alaska, the 
Hawaiian Islands, and adjacent regions. 


14 MONTHLY WEATHER REVIEW. 


JANUARY, 1895. 


Meteorological observations at Honolulu, Republic of Hawaii, by Curtis J. 
Lyons, Meteorologist to the Government Survey. 

Pressure is corrected for temperature and reduced to sea level, but the gravity 
correction, —0.06, is still to be applied. 

The absolute humidity is expressed in grains of water, per cubic foot, and is the 
average of four observations daily. 

The average direction and force of the wind and the average cloudiness for the 
whole day are given unless they have varied more than usual, in which case the 
extremes are given. The scale of wind force is 0 to 10. 

A. rainfall for twenty-four hours is given as measured at 6 a. m. on the respective 


| ~~ | Temperature Humidity. Wind. | 
.| Rela-| . 
Ine. Ine. ° | Ine. 
90.07 12 7 6.2) se-sw si. 
73 6.2) nw-s 3-8 | 
74 6.9) 10-4 
4.. 74 7.5) sw 10-8 
5.. 10 
6. 71 5.9) nw-sw 10-0 
74 64 | 
8.. 74 3) 
9.. 0) J 
.. 5 
2. 
18.. 
14.. 
15.. 
6.. 
17.. 
18.. 
19.. 


6a. m. 
Op. m,, | 
°" 


| Ine. olojo 
90.15 80. 67 78 | 61 2 00 
20.08 29.98 29.96 65 | 77 | 61 2 .00 
20.92 20.82 29.91 71 75 | 64 8 
29.96 20.91 90.02 7 78 | 70 7. 2 
90.04 20.98 30.01 68 76 | 66 7. 0 
90.02 29.90 29.97 64 5. 1 46 
0.00 29.98 30.01 61 75 | 58 5. .00 
30.04 29.98 30.04 68 77 | 58 6. 1 .00 
90.06 29.96 90.01 7 69 79 67 7. 2) .00 
90.00 29.89 29.96 7 69 79 | 67 7. 1 .08 
11... 29.97 20.89 29.94 7 71/79 69) 6) .00 
20.95 | 29.90 29.98 7% 71 | 76 | 69 | 7.5 .00 
90.04 | 29.97 30.06 76 71 78) 70 | | 7.7) 1| 8 | .0 
90.04 | 29.98 30.05 7% 73 76 | 70 | | 6.9) 2} 10| .& 
30.05 | 29.9% 30.04 7% 73 | 76 | 72 | 6.5) 4; 8 .00 
90.07 29.98 30.06 74 72 | 76 | 72 | 6.2 4, 10 .00 
90.06 20.99 30.06 74 | 77 | 6.9 10) .00 
80.09 30.01 30.06 7% 77 | 68| 7% 75 | 6.7 3} 
90.12 29.99 30.07 73 70 | 7% | 70 | 77) 6.2 4| 
20 30.08 30.04 30.06 74 71/76 68 6.0) 8| .00 
80.02 29.95 30.01 7% 69 5.8) ne. 38) 
22... 20.99 20.88 29.96 74 76) 5.7nnw-nne 3 .01 
23 20.95 29.89 29.96 76 63 77 5.5) se. .0 
29.92 29.85 20.90 7 70 76 | 50 | 6.0 s. 2) 
20.95 29.98 30.08 70 6 | 73 | 65 47 nw. 25/100, «13 
26 30.08 29.98 30.02 70 68 72) 61/58) 4-1 n. .@ 
27 ..| 30.02 20.98 73 74 | 53 4.6, n-sw. 1 2 .00 
28 29.92 29.83 29.92 74 70 75 | 55 5.0) 8 
20.. 20.88 20.84 20.92 73 66 77 | 68 6.1) sw. 3; 8 .00 
80... 29.04 29.86 29.92 72 #74) 61 be sw. 8 8| .17 
20.90 29.83 29.89 74 7 6.9) sw. 38 .39 
90.01 29.98 99 6.3 2.79 


Pressure, 29.968, or 0.04 below normal. 
Temperature, 69.4, or 0.4 below normal. 

Relative humidity, 5 per cent above normal. 

Rainfall, 70 per cent of the normal. 

Heavy swell of the sea from the north on the 17th. 

Northerly gale, cold wave, very low humidity, 26th to 2th. 

General earthquake through the group, not from Kilauea, 10 p. m., 22d. 


OPTICAL PHENOMENA. 


Dr. Luke Roberts, at Clinton, Iowa, reports the following 
interesting optical phenomenon : 

A solar halo of unusual interest prevailed all the afternoon of the 

. 15th. Above the sun and near the zenith appeared a segment of a 
rhelic circle, with its convexity toward the sun. This prismatic 
Ceneiy, which lasted over an hour, occupied about one-fourth of a com- 
plete circle, and formed a line of demarcation of clear sky from its 
concavity northward and of light clouds to the southward of its con- 
vexity. Parhelia, or mock suns, formed to the right and to the left of 
the sun, becoming more interesting toward the close of the day by 
their enlarged appearance and prismatic colorings. On the 30th a rare 
phenomenon was seen, being luminous beams reaching upward and 
also downward from the moon just previous to its setting. 

The 3lst furnished the most gorgeous sunset ever witnessed here. 
In addition to the intense glow which spread out in dazzling splendor, 
a broad oats band, resting on the sun, reached upward several de- 
grees. All this beauty soon faded and the day and the month ended. 


At Mount Sterling, Ky., January 13, 10 p. m., the volun- 
tary observer, Mr. James O’Connell, observed a vertical column 
of light above and below the moon in aclearsky; it extended 
above the moon about one-quarter of the altitude of the moon 
above the horizon; the lower half of the column below the 
moon widened out at the middle point, and was about four 
times as broad at the horizon as it was in its upper portion. 
In answer to a request for an explanation of this phenomenon 

.the editor would remark that x ame every form of halo and 
optical phenomena has been explained by Bravais in his 
work on halos, Paris, 1847; other forms of phenomena, espe- 
cially the polarization of skylight, has been explained more 
recently by Bosanquet and Rayleigh. A summary of our 


— knowledge of the subject is given by Mascart in his 
“ Optics.” 

The general explanation of the vertical columns, as observed 
at Mount Sterling, is as follows: The clear sky contained in- 
numerable minute crystals of ice, such as when aggregated to- 
gether form the feathery flakes of snow and the beautiful frost- 
work. These crystals are, when examined microscopically, 
usually seen to be six-sided prisms, whose ends are formed of 
six facets symmetrically arranged around acentral facet that 


, | is perpendicular to the axis of the crystal. Sometimes the ends 
| are simply broad hexagonal plates, so that the prism, with its 


two end plates, looks like a long and delicate spool. Some- 
times only one plate is present, at other times the prism is ab- 
sent and the plates alone are present. In fact, whatever va- 
ried form the crystals and snowflakes assume they may be 
considered as built up of thin six-sided plates. All the phe- 
nomena of halos, parhelia, and columns of ice are the result 
of the reflection and refraction of sunlight, or moonlight, by 
these crystals. When the airis quiet and the minute crystals 
are settling very slowly downward to the earth there will al- 
ways be found a large number that are in very similar posi- 
tions. Thus, if the sky is full of long prisms, each of which 
has a small plate at one end, these will have their long axes 
nearly vertical ; the plates will be above and act as parachutes 
to pi the fall of the prisms, consequently the plates will 
be nearly horizontal, or possibly, vibrating for a few degrees 
either side of horizontality. If the prism is short and the 
plate broad then the oscillations will be larger than for long 
prisms. 
PARHELION, JANUARY 27, 1895. 


Mr. Axel F. Elfstrum, voluntary observer at Willmar, Minn., 
communicates a description of a very fine parhelion observed 
on Sunday, January 27, between 9-10.30 a.m. As the draw- 
ing sent by the observer can not be easily reproduced the fol- 
lowing description will suffice to enable the reader to recon- 
struct it. Imagine the sun at an altitude of 15° to 25°, and a 
horizontal circle (P) passing through it; the principal mock 
suns lay in this circle, which was itself a clear bright band as 
broad as the diameter of the sun and stretching all around the 
heavens and having therefore the zenith as its center. 

This circle is usually called the “parhelic” circle. Two 
other arcs were also visible between the sun and the zenith. 
The larger of these (Z) had the zenith for its center with a 
radius of 45° or 50°; the smaller one (S) also had the zenith 
for its center and a radius of 20° or 30°. The arcs (L) and 
(S) differed from (P), in that theydid not entirély surround 
the heavens, and especially in that they were brilliant rain- 
bows, whereas P was bright but colorless. Two other bright 
bands were also seen; these were also circles and were color- 
less and very bright; these surrounded the sun as a center. 
The smaller one (C’) appears to have had a radius of about 
20°, and the larger one (CC) had a radius twice as great, or 
40° to 45°. The rainbow circle (L), was tangent to the u 
per edge of the bright circle (C) and the rainbow circle ( 8) 
was tangent to the bright circle (CC). At the two points 
where the bright circle (CC) intersected the parhelic circle 
(P), there appeared two “mock suns” so sharp and bright 
that it was almost impossible to look at them with the naked 
eye. When the sun was southeast of the observer these two 
“mock suns” were respectively a little north of east and a 
little east of south. Farther along on the parhelic circle 
there were seen two other “ mock suns ” almost equally bright. 
These were respectively at the west-southwest and north-north- 
east points of the compass, or 112° west and 112° east of the 
sun. The sky wasclear but the air filled with light frost; 
the wind was northwest, and the thermometer read —24° F. 

The general explanation of the formation of halos and 
parhelia was first elaborated by Bravais and published in 
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1847 in the Journal of the Polytechnic School at Paris. 
These phenomena depend entirely on the refraction and 
reflection of sunlight from the ice crystals that make up the 
snowflakes. The elementary crystal is a regular hexagonal 
plate; prisms that are so long as to be called needles may be 
made up of such plates laid on top of each other, in which 
case the hexagonal prism sometimes has a flat end, sometimes 
it is a hexagonal pyramid, and more often it is a truncated, 
namely, an incomplete, pyramid. When the sky is clear and 
the temperature very low the air seems to be transparent or 
hazy, although it is filled with a great number of these prisms, 
sufficient to give us reflected “ mock suns,” while at the same 
time the sun itself is perfectly visible. When the air is still 
the plates and prisms and simpler forms of snowflakes descend 
so slowly that myriads of them get into a vertical or hori- 
zontal, or some other stable position as they slowly settle 
down to the earth. According to the experiments ar obser- 
vations of Bravais the smaller bright circle (C) should have 
a radius of about 22° and the larger circle (CC) a diameter 
between 43° and 50°, depending on the altitude of the sun. 
The larger rainbow circle (Z) and the smaller rainbow circle 
(S) depend upon the dispersion of the rays of light that pass 
through prisms which are nearly vertical, as they settle down 
through the atmosphere; the ray of light enters the upper 
and leaves the lower end of the prism. The small rainbow 
circle (S) approaches to within 21° 50’ of the sun, and there- 
fore appears to be tangent to the large bright circle (CC). 
It is, however, not an exact circle, but only approximately so. 
The large rainbow circle (LZ) is also only an approximate 
circle, and at its nearest approach to the sun it is distant 
from it by an angle of from 20° to 25°, depending on the 
altitude of the sun. It is therefore apparently tangent to the 
small bright circle (C). 

Observers who have an opportunity to make exact angular 
measurements by means of a sextant would contribute much 
to the explanation of parhelic phenomena if they would 
measure the altitude and azimuth of the sun and the “mock 
suns,” the ends of the arcs or rainbows, and the widths and 
diameters of the circles. 

SNOW DUST. 


On the night of —— 11-12 and along the advancing 
edge of a cold wave there fell throughout a large part of In- 
diana and Kentucky a shower of dust in connection with 
snow. It does not appear that this dust was the nucleus of 
snowflakes, but that it was intermingled in the air with the 
snow or fell with the wind that preceded the second snowfall. 
Considerable interest having been excited and numerous in- 
uiries having been addressed to the Weather Bureau, it was 
ecided to send circulars of inquiry to voluntary observers 
and others, with a view to obtaining samples of the dust and 
some idea of its geographical distribution. A few replies in- 
dicate that no dust was seen in their neighborhood. Other 
observers were so fortunate as to obtain samples, which were 
forwarded to the Weather Bureau for examination and re- 
ferred to the experts of the Department of Agriculture. A 
few local experts also made independent examinations and 
communicated their results to the Weather Bureau. 

The following is a summary of our knowledge of this sub- 

ject: 
‘ Persons reporting that no dust fell. 

N. I. Kitheart, Columbia City, Whitley Co., Ind. The observer says 
that Fort Wayne, 20 miles east of this city, is the nearest place at which 
dust is reported. 

W. 4H. Buthrie, Gas City, Grant Co., Ind. 

Postmaster, Portland, Jay Co., Ind. 

John M. Lockwood, Mount Vernon, Posey Co., Ind. 

Charles G. Boerner, Vevay, Switzerland Co., Ind. 

C. B. Magers, Churubusco, Whitley Co., Ind. 

Rev. E. J. Spelman, Cambridge City, Wayne Co., Ind. 

H. H. Swain, South Bend, St. Joseph Co., Ind. 

M. A. Spake, Bluffton, Wells Co., Ind. 
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J. N. Roe, principal of normal school, Valparaiso, Porter Co., Inda. 

Elisha Jones, Princeton, Gibson Co., Ind. No snow on the 12th, 
little snow on the 13th, but no snow dust in Gibson County. 

Stevens & Durham, Muncie, Delaware Co., Ind. 

Prof. Malverd A. Howe, Terre Haute, Vigo Co., Ind. 

Walsman Bros., Batesville, Ripley Co., Ind. No dust fell here, but 
did fall in southern part of Ripley County. 
Persons reporting dustfalls in yr 3 with the snow, but not sending 

samples. 

Walton & Whistler, Atlanta, Hamilton Co., Ind. 

Tipton Lumber Company, Tipton, Tipton Co., Ind, 

William McGrew, Huntington, Huntington Co., Ind., and 10 miles 
north thereof. 

Prof. H. A. Huston and W. J. Jones, jr., Purdue University, Lafayette, 
Tippecanoe Co., Ind. 

. A. Stanton, Greenwood, Johnson Co., Ind. 

Postmaster, Albany, Delaware Co., Ind. 

T. E. Huston, Cannelton, Perry Co., Ind. 

W. E. Horn, Cloverdale, Putnam Co., Ind. 

John Johnson, jr., Bedford, Lawrence Co., Ind. 

Frank H. Park, Scottsburg, Scott Co., Ind. 

—— —, Upland, Grant Co., Ind. 

William H. Smith, Cutler, Carroll Co., Ind. 

A. 8. Chapman, Madison, Jefferson Co., Ind. 

M. H. Thomas, Galveston, Cass Co., Ind. 

Postmaster, Bridgeport, Clark Co., Ind. 

S. T. Mc——, Vincennes, Knox Co., Ind. 

W. J. Davison, Farmland, Randolph Co., Ind. 

J. Swindell & Bro., Plymouth, Marshall Co., Ind. 

James P. White, nia Springs, Warwick Co., Ind. 

H. T. Simons & Co., er Munroe Co., ind. 

H. Shireman, Martinsville, Morgan Co., Ind. 

Bolivar Robbe, North Lebanon, Boone Co., Ind. 

J. R. Sample, Princeton, Gibson Co., Ind. 

Jonathan Beard, Star Fruit Farm, Edwardsville, Floyd Co., Ind. 

C. R. Hincle, Sullivan, Sullivan Co., Ind. 

C. W. Whitney, Hammon, Lake Co., Ind. 

John T. Hoover, Wabash, Wabash Co., Ind. 

C. F. Hale, Butlerville, Jennings Co., Ind. 

John Wilkinson, Middletown, Madison Co., Ind. 

G. W. Mayfield, Bruceville, Knox Co., Ind. 

J.T. Whitlock, Rising Sun, Ohio Co., Ind. 

W.N. Wirt, Rockville, Park Co., Ind. 

H. 8S. Renick, Greencastle, Putnam Co., Ind. 

O. 8. Martin, Russiaville, Howard Co., Ind. 

E. T. Neidhamer & Bros., Hobbs, Hamilton Co., Ind. 

B. T. Michels, Albion, Edwards Co., Ind. 

E. Wesseler, Rock rt, Warwick Co., Ind. 

C. Ingemann, Noblesville, Hamilton Co., Ind. 

G. N. Moyer, Laketon, Wabash Co., Ind. 

G. Stealy, Angola, Steuben Co., Ind. 

David W. Shields, Rensselaer, Jasper Co., Ind. 

Gus. Gramelspacher, Jasper, Du Bois Co., Ind. 

Chas. R. Kluger, Huntingburg, Du Bois Co., Ind. 

Geo. E. Walton, Clinton, Vermilion Co., Ind. 

N. I. Kithcart, of Columbia City, Ind., reports dustfall at Fort 
gton, Ind rts dustfall her places, 

. L. Bruner, of Irvington, Ind., repo ustfalls at other 

viz, Crown Point, Lake Co., Ind.; Elnora, Daviess Co., Ind.; bpenade, 
Owen Co., Ind., and Elva, Marshall Co., Ky. 


Localities reporting dustfalls to the Louisville Courier 
Journal : 

Burkesville, Cumberland Co., Ky. 

Slaughtersville, Webster Co., Ky. 


Narrows, Clay Co., Ky. 
Iron Hill, Crittendon Co., Ky. 


The following is from the Illinois State Weather Service, 
“Weather and Crops,” March, 1895: 


On the morning of January 11, observers in the southern counties of 
Illinois found the snow covered with a dark dust that was apparentl 
foreign to that part of the country; this dust was examin , B. rl 
Maher, of Albion, Edwards County, and T. J. Trevillion, Goleosda, 
Pope County. 

Persons reporting the character of the dust, as resulting from examinations 
made by themselves. 

English (formerly French Lick), Orange Co., Ind. 

Brownstown, Jackson Co., Ind. 

Spencer, Owen Co., Ind. 

Covington, Fountain Co., Ind. 

English, Crawford Co., Ind. (newspaper clipping). 

Chemical raat rag High School, Indianapolis, Marion Co., Ind. 

Butler University, Indianapolis, Ind. 

Bruceville, Knox Co., Ind., G. W. Mayfield, M. D. 


| 
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Persons sending samples to the Weather Bureau for examination. The accom ying mie g show some of the material present in 
the dirt. Fully 96 per cent of it is silt, and 4 per cent organic matter. 


Dr. J. N. Harroty, Indianapolis, Marion Co., Ind. 

Robert Hessler, nsport, Cass Co., Ind. 

Dalton Wilson, Greenwood, Johnson Co., Ind. 

Calvin Fietcher, Spencer, Owen Co., Ind. (2 samples. ) 

A. N. Johnson, New Ross, Boone Co., Ind. 

F. Thrasher, Smithville, Monroe Co., Ind. 

W. H. Stanton, Pendleton, Anderson Co., Ind. 

Prof. Drybread, Anderson High School, Anderson, Madison Co., Ind. 
W. Crane, Covington, Fountain Co., Ind. 

W. P. Gosnell, and Fred. Friedersdorff, Madison, Jefferson Co., Ind. 
John Kennedy, Vincennes, Knox Co., Ind. : 

Tindale, through 8. B. Morris & Co., Shelbyville, Shelby Co., 
D. H. Hostetter, through J. F. Warfel, Ladoga, Montgomery Co., Ind. 
G. H. Morgel, Brazil, Clay Co., Ind. 

. E. Young, Topeka grange Co., Ind. 
Butterworth & Co., Marion, Grant Co., Ind. (2 samples possibly from 
different localities. ) 
W. B. Squire, Worthington Greene Co., Ind. 
Z. Warren, Carmel, Hamilton Co., Ind. 
A. Hugh Bryan, Lafayette, Tippecanoe Co., Ind. 
A. Hugh eryen Indianapolis, Marion Co., Ind. 
D.N. Sern, ndianapolis, Marion Co., Ind. 
Mr. Perry Philipps, Pigeon, Spencer Co., Ind. 
William Hart, Quincy, Owen Co., Ind. 
—— —, Pimento, Vigo Co., Ind. 
Lafe Crosier, Laconia, Harrison Co., Ind. 
J. B. Pence, Crawfordsville, Montgomery Co., Ind. 
Mrs. Belle B. Peyton, Crawfordsville, ow Co., Ind. 
Jas. O. Parker nville, Hendricks Co., Ind. 
H. P. Heller, Brownston, Jackson Co., ind. 
David Grable, Corydon, Harrison Co., Ind. 
N. Wilson, through R. H. and J. N. Dean, Iron Hill, Crittenden Co., 


Ky. 
. ii. L. Bruner, Irvington, Marion Co., Ind. 

Shirk and Miller, Peru, Miami Co., Ind. 

Joseph Miller, Iris, Harrison Co., Ind. 

Oscar Brent, English, Crawford Co., Ind. 

John Wilkinson, Middletown, Henry Co., Ind. 

George B. Jordan, Morristown, Shelby Co., Ind. 

Dr. T. C. Hunter, Kokomo, Howard Co., Ind. 

The “ Evening Tribune,” Greenfield, Hancock Co., Ind. 

W. F. Taylor, Thorntown, Boone Co., Ind. (It is probable that this 
was collected on March 25th, and this address is therefore properly 
transferred to the subsequent list under section H.) 


The reports of Messrs. Galloway and Woods on the character of 
the samples sent to the Weather Bureau. 


The samples in the above-mentioned list were sent to the 
Division of Vegetable Pathology with the request that they 
be subjected to a microscopic, and, if necessary, a chemical | 


examination. The reports of Messrs. Galloway and Woods,| 1. Coleochete orbicularis. 12. A little fresh water animal. a 

as sent in from time to time, may be summarized as follows:| 2. Pediastrum sp. 13. Macrosporium spores. - 

3. Desmid. 14. Mycelium of Macrosporium. Ul 

DerPaRTMENT oF AGRICUL 4, 5, 6, 7. Group of diatoms. 15. Group of sclerotic cells. | 

Division or VecetasLe Parno.oey, January 31, 1895. 8. Pollen grains. 16, 18. Epidermal cells of grass. tic 

I have submitted to my assistant, Mr. Woods, the sample of soil 9. Animal hair. 17. Butterfly scale. - 

sup to have fallen in Indiana, between two snowstorms, January; 10. Plant hair. 19. Piece of paper. ; 

11, 1895, and he furnishes the following report: 11. Euglena viridis. 20. Soil, silt. tic 

“The soil is made up largely of silt, mixed with organic matter. A|_ : ae 

number of fresh-water alge could be distinguished, —— they had| February 4, 1895.—The second sample of dust is somewhat richer in . i T 
evidently been dead and dried for a long time. Two of these, viz, | organic matter, but is of exactly the same nature as the first. ’ 

Coleochete, and a Desmid, possibly Clostertum, indicate that the source ebruary 23, 1895.—The additional _— of snow dust have been . 5 

of the ‘dirt’ was the bottom of some shallow lake, pond, or marsh sunmnined tr my assistant, Mr. Woods, who reports as follows: ; , 


that had dried up. These two alge usually grow in water that iscom-| “The samples from Crawfordsville, Greenfield, Morristown, Coving- ; 
paratively fresh, and which seldom dries — . Another | ton, Vincennes, Indianapolis, Smithville, Saenerst, Greenwood, Spen- j 
alge, viz, Pediastrum, and an animal plant, coridis i#, show that | cer, in Owen County, New Ross, Indianapolis and Lafayette, all in Indi- of 


for some time the water had been stagnant. he Diatoms are found | ana, also from Stattler, Ark.—dustfall of February 7—are all fine silt, of 
wherever there is water. A fungus belonging to the genus Macrospo-| containing organic matter almost exactly as described for the sample : 
rium was also found. This occurs very commonly on dead plant tissue. | first sent to us. They all indicate a locality such as therein described. ; SP 
The epidermal cells of decayed grasses and sclerotic cells from the de-| The remarks made on this first sample apply in every particular to In 
eayed fruits of gum oceur in the débris. Animal and plant hairs | those named in the preceding list. These samples contain no soot from tia 
are common, also bast fibers of , shreds of w tissue of | chimneys or gas wells or ash from the northwest forest fires. The dark 4 j 
some shrub or tree, etc. Masses of mixed and interlaced fibers look-| color is due to the presence of a coating of dissolved organic matter on - 
ing like paper are occasionally seen. ore eg» Reggmneney that the the particles of silica and the presence of decaying organic matter 
‘dirt’ came from the bottom of some dried-up lake, pond, or marsh, | mixed with the silica. The dust may have come from the northwest id, 
or some river bottom. It would be well to look for some such place as| from some dried-up marsh, lake, or pond. There is nothing in the on 
this on the windward side near where this material was gathered. It) material to give any definite indication of the region from which it : ae | 
however, light enough to be carried some distance by a strong|came. The same material might be found in dried-up lakes, ponds, ou 
nd. The plants found have wide distribution and are common marshes, etc., almost anywhere on this continent.” 1 he 
over Indiana, and in fact all over the whole of North America, at} “All the samples indicate that the dust was lifted by some windstorm, oe 


least.” spread out in an upper-air stratum, and precipitated. The samples 3 th 
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from Kokomo, Madison, Anderson, and Pendleton had a large mixture 
of local material too heavy to be carried far by the wind.” 

“ February 28, 1895.—The specimens from Ladoga, Surprise, Lacrosse, 
and Irvington, Ind., are the same as the material first reported on. 
The samples from Topeka, Marion, and Carmel contain considerable 
material of local origin, such as white-lead paint, colored glass, ash, and 
sand; the specimen from Marion contains more organic matter than the 
other samples, but is of a similar nature.”’ 

“March 5, 1895.—The sample of snowdust from Peru, Ind., is of the 
same material as most of the other samples; it is somewhat richer in 
organic matter and the silt appears to be finer than most of the other 


samples. 
March 15, 1895.—The from Brownston, Corydon Co., Ind.; 
Iron Hill, Crittenden County, Ky.; Silver Springs, Benton County, Ark. 
(snowfall of February 7), are all of the same material as those pre- 
viously examined. The mud formed by these samples is no more 

or pasty than that formed by the others previously examined. 
The greasy feeling is due to the fineness of the particles and not to the 
presence of These samples have about the same fertilizing 
value as ordinary silt containing organic matter.” 

* April 8, 1895.—The samples from Thorntown, Middletown, and Eng- 
lish, 2. are the same as those previously examined, viz, very fine 
silt, with organic matter of pond or marsh origin. The sample from 
Carmel, Ind., is made up of fine sand and shreds of decaying wood. 
Judging from the size of the particles, they have evidently not been 
carried far by the wind.” 


In addition to the microscopic examination Prof. Milton 


Whitney was requested to make a physical examination of 
this dust considered as an additional element in the soil, and 


. this was particularly desired in virtue of the fact that the 


idea had been widely disseminated throughout the West that 
this fine material was especially valuable as a fertilizer. 

The reports submitted by Professor Whitney, from time to 
time, may be summarized as follows: 


February 1, 1895.—A very small sample of a black earth which is said 
to have been deposited upon the snow near Rockville, Ind., in such an 
amount and undersuch conditions as to be popularly known as black snow 
has been handed me for mechanical analysis, and I undertook the work 
with considerable interest. The sample delivered to me weighed but 
a fraction over half a gram, while we usually take at least 20 grams for 
a mechanical analysis. It is, therefore, quite possible that in a larger 
sample measurable quantities of sand might have been found, but there 
would have been nothing coarser than our grade of “ very fine sand,” 
with diameters ranging from 0.10 to 0.05 millimeters (0.0039 to 0.0020 
inches). The mechanical analysis shows this dust material to be 
almost identical with the loess formation that covers very extensive 
areas in Illinois, Indiana, Nebraska, and other adjoining States. Asa 
matter of interest, I send you the mechanical analysis of an “upland” 
loess near Virginia City, Cass Co., Ill., which is almost identical in 
composition with the sample from Rockville, Ind. This loess from 
— City is in all probability a wind deposit. I send you also the 
mechanical analysis of a river loess from the same locality. This is 
quite similar to the upland loess, except that it has a larger proportion 
of very small sand and a smaller proportion of clay. These are typical 
of a large number of samples that we have examined from the State of 
Illinois. I send you also the mechanical analysis of the loess forma- 
tion of Nebraska, notable again for its large content of silt and being 
almost identical in composition with the river loess from Virginia City. 
There is a long standing controversy as to the origin of the loess forma- 
tion of the Northwest. Certain portions of the loess formation of Asia 
are known to be wind deposits. There is very strong presumptive evi- 
dence that much of the loess of our western States is a wind deposit. 
This sample from Rockville is very interesting as bearing upon this 
point, for there is no question but that this slight deposit has been car- 
ried by the wind. 

You ask in your letter for some suggestions as to the velocity of the 
wind “required to keep the heavier particles up in the air for an 
length of time.’”’ I estimate in ! work that a single particle of silt, 
of average size, weighs 0.000037 milligram, and that it has a surface area 
of 0.00283 square millimeter, and the particles may be assumed to be 
spherical in shape. - 

February 6, 1895.—I have examined the sample from Crawfordsville, 
Ind., sent in your letter of February 4, and believe it to be substan- 
tially the same as the sample previously examined. This larger sam- 
ple may possibly contain more of the grade called “very fine sand,” 

t the proportion of this, if any exists, is evidently very small and 
unimportant. The analysis we rg sent you is quite reliable and 
identifies the material with the loess, whose origin, as I have stated in 


my last letter, is believed by many to be due to the wind. 

. arch 5, 1895.—I have examined the twenty-seven samples of snow 
dust mostly obtained from portions of Indiana, and believe them to 

be almost identical in texture to the first sample you sent, of which I 

made a mechanical analysis. I feel sure that these samples represent 

the dust which has been suspended in the air and blown from place to 


Rey——3 


place, and that they have the same texture as the typical loess soils of 
the West, containing a | percentage (from 50 to 70 per cent) of 
silt, with a little clay and practically no on It is just 
such material as would be expected in any moderate duststorm, and 
could have been carried very considerable distances. 

April 15, 1895.—I have carefully examined the thirty-five additional 
samples of snow dust recently sent to me, and will make mechanical 
analyses of them at any time when it seems advisable to do so. 

— 19, 1895.—The samples from Thorntown, Middletown, and 
English, Ind., are the same as those previously examined. The sample 
from Carmel, Ind., is quite different from any other examined, it is 
composed of heavy sand with many fibres of wood, and apparently 
came from some p not far away. 

MECHANICAL ANALYSIS. 


Percentage by weight of the contents of an air-dried sample. 


= | 23/8 

2047 | Rockville, Ind., 

black snow ....| 3.17 |11.98 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 87 | 5.80) 9.68 
1317 | Virginia City, Il., 
| 0.00 | 0.00 | 0.00 | 0.01 | 7.68 (61.85 | 9.60 | 15.15 

nia y, 

VF 1OCKS......)..seccleceees 0.00 | 0.00 | 0.01 | 0.10 24.84 60.98 | 2.80! 6.15 
1717 | Nebraska loess 

formation ...... 5.40 4.96 | 6.00 | 0.00 | 0.00 | 0.00 14 81 | 2.46 | 9.45 


In addition to the preceding analyses as made by the 
Department of Agriculture, the following remarks have been 
received from various observers and specialists: 

Mr. Calvin Fletcher, of pe wen Co., Ind., reports 
that the dust was examined by local: physicians and pro- 
nounced unfit to pass into the cisterns of drinking water be- 
cause of the rod-shaped bacilli. (It is difficult to believe 
that such bacilli had anything to do with the snow dust 


proper. ) 


W. Crane, of Covington, Ind., states that his samples burn ° 


white under the blowpipe. (Evidently the heat of the blow- 

pipe dissipates all moisture and organic matter, leaving onl 

sand and clay, which would agglomerate into white ve tao 
Dr. G. W. Mayfield, of Bruceville, Ind., states that he finds 


the snow dust to be a mineral dust, finely powdered, contain- 


ing but little grit and of a strong metallic taste, rather irri- 
tating to the mucous membrane. The microscope showed it 
to be neither coal nor wood ashes, charcoal, soot, nor clay. 

Mr. James O. Parker, Danville, Ind., notes that on the day 
previous, viz, January 11, a severe duststorm, with a wind 
velocity of 40 miles per hour, prevailed in southeastern Iowa, 
where the ground was bare of snow. From 9 square feet of 
snow Mr. Parker obtained 49 grains of dust, or, approximately, 
5.4 to the square foot, or, more exactly, 33.33 pounds avoir- 
dupois to the acre. 

Mr. H. P. Heller, of Brownston, Ind., after melting several 
pans of dusty snow, found that the resulting sample was a 
very greasy, black, pasty substance. 

Mr. Carl A. Starck, of Silver Springs, Benton Co., Ark., 
sends a sample of dust collected after the blizzard of February 


Y|7-8, and reports that this dust is said to be a great fertilizer. 


(The analyses made by Messrs. Galloway, Woods, and Whit- 
ney suggest that this dust is no better fertilizer than any other 
surface soil.) 

Prof. H. L. Bruner, of Irvington, Ind., states that in general 
a layer of snow about one-quarter of an inch deep was colored 
distinctly brown by the dust. It fell on a bed of snow several 
inches deep, and was thus pe ein from contamination by 
surface dust. A sample of this snow gave 0.37 per cent of 
dust by weight; carbonates seem to be almost wholly absent. 
The material was probably not derived from a limestone re- 
gion. Several tests of the water obtained by melting the 
snow gave a uniformly neutral reaction with test paper. The 
weight of dust per square foot, as determined from two meas- 
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urements, is about 0.3198 grams (or 30.7 pounds avoirdupois 
racre), of which about two-thirds is silica. The mineral 
ragments often have their angles rounded as if windworn; 
the largest observed had a diameter of 0.05 millimeters. Ac- 
cording to Buchanan, the mineral particles found in deep-sea 
deposits, far from land, having been carried out there by the 
wind, seldom exceed this size. Numerous diatoms and other 
low plants have been found, but have not been identified. 
Fragments of higher plants, including many fragments of 
silicified cell-walls, are abundant. Among foraminifera a 
few genera only have been recognized as yet. 

Mr. John T. Campbell, of Rockville, Ind., reports that 
about 5 inches of snow fell on top of the dust layer and that 
the dusty snow when melted seemed to form a layer of about 
0.02 of an inch thick of solid or compact dust. He gathered 
from a small circle of 5.85 square feet the quantity of 12 
grains by careful weight of dust, which is at the approximate 
rate of 2 ins to the square foot, or, more exactly, 12.77 
pounds avoirdupois to the acre. He made a second collection 
of dustfall over a circle of 25 inches radius, or 13.64 square 
feet, which gave 35 grains, or an average of 2.5 grains to the 
square foot, or at the rate of 12.76 pounds avoirdupois per 


acre. 

Dr. John L. Howard, of Louisville, Ky., has examined many 
specimens from places in southern Kentucky and southern 
Indiana, and states that the foreign substances were inorganic 
in character, consisting mainly of finely-divided particles of 
silica, with traces of mold and other matters that would be 
likely to be blown by high winds from country roads and 
fields. 

Prof. C. A. Colgrove, of the Normal College, Danville, Ind., 
calculates the total fall to have been about 5 tons to the 

uare mile, or at the rate of 16 pounds avoirdupois per acre. 

Dr. Robert Hessler, eo ag Ind., says: “I examined 
some of this snow dust shortly after it fell, and found it to 
consist of siliceous particles, with an admixture of vegetable 
matter, some of which still showed chlorophyll. Scattered 
throughout are a number of diatoms of different kinds.” 

Mr. J. B. Pence, of Crawfordsville, Ind., from an area of 
one square yard collected about one-half ounce of dust, which 
is at the rate of 150 pounds per acre. 

Mr. Lafe Crosier, nia, Harrison Co., Ind.: The earth 
wae covered with well ked snow to the depth of about 3 
inches, on top of which was 1 or 2 inches of black, sooty 
snow. At 6p. m. of the 11th the wind veered from southeast 
to northwest, blowing a gale all night. 

Jasper, Du Bois Co., Ind.: A layer of 12 inches of snow had 
fallen during the day, which was covered during the night 
of the 10th (C) by a layer of brown or dust-colored snow. 

Elva, Ky.: During the night of January 11-12, 2 inches of 
snow fell and was found govered with a yellowish dusty tint, 
having the appearance of snuff, but no smell or taste. The 
mated snow water was inky black. 

In addition to the snowfall of January 11-12, reports of 
similar snow dust on other dates and in other States also fre- 
quently come to hand. 

January 19.—Black snow is reported by the voluntary 
observer at Alpha, Ky. 

February 1.—At North Lebanon, Ind. 

February Ind. 

February 7-8.—Mr. Carl A. Starck, of Silver Springs, Ben- 
ton Co., Ark., sends a sample of dust that fell during the bliz- 
zard, and adds: “Some say that this dustis a great fertilizer.” 

March 25.—W. F. Taylor, Thorntown, Ind., sends a sample 
of dust of that date. 

The weather maps for January 10-12 show that an area of 
strong and cold northwest winds moved rapidly southward 
from the British Possessions over Dakota, Minnesota, and the 
Mississippi Valley. The front of this cold wave covered 


Minnesota, Iowa, Missouri, and Kansas at 8 a. m. of January 
11. At 8p. m. this front extended from a little east of Mar- 
quette southward over Lake Michigan, eastern Indiana, and 
southwestward into northern Arkansas. At 8 a. m., January 
12, the cold-wave front extended southward over the western 
portion of Lake Erie and central Ohio, eastern Kentucky, and 
southwestward through eastern Tennessee into northern 
Louisiana. The high winds that accompany the progress of 
the front of the cold wave were reported at velocities varying 
from 28 to 48 miles per hour, and their directions were always 
between north and west. In the absence of any definite 
measurements of the velocity of the air at any considerable 
distance above the anemometers, it is not safe to assume that 
the upper layers of air moved with much greater velocity 
than that measured near the earth’s surface. The progress 
of the cold-wave front, as measured in the direction from 
northwest to southeast, amounted to about 600 miles in 
twenty-four hours, or 25 miles per hour. As this front was 
accompanied with light snow when it first appeared in Dakota 
and Montana and with a slightly increasing snowfall as it 
moved southeastward underrunning the moister air of the 
Mississippi Valley and the Lake region, it is not likely that 
the dust torn up from the surface of the ground by an espe- 
cially strong wind at any spot could be borne onward to any 
great distance before being brought down by the snow; more- 
over, the strongest winds that must have carried the dust 
upward lasted, at the most, but a few hours, and, therefore, the 
dust had abundant opportunity to settle as soon as the wind 
died away. It is not necessary to assume that any of the 
dust of which samples have been sent to the Weather Bureau 
for examination, had been carried 100 miles by the wind. 
This process of raising great clouds of dust, carrying them 
south and east and depositing the dust finally, either by 
reason of its own weight or in connection with rain and snow, 
is a process that must have begun in Montana on the 10th 
to be concluded in Ohio, Kentucky, Louisiana, and Texas on 
the 12th and 13th. 

By platting upon a chart of Indiana the stations at which 
dust fell and those at which none was reported, the latter are 
divided into three classes 1st, Valparaiso and South Bend in 
the northern portion of the State, and representing an area 
on the south shore of Lake Michigan that was protected by 
the Lake from distant dust; 2d, Mount Vernon, in the ex- 
treme southeastern corner of the State, but as dustfalls were 
reported from neighboring counties in Kentucky it is proper 
to classify this with the remaining third class, which, enumer- 
ating them in the order north to south, are: Columbia City, 
Churubusco, Bluffton, Portland, Muncie, Cambridge City, 
Batesville, and Vevay. These stations are on the eastern 
border of those that report dust, and, of course, on the east- 
ern border of the State. They evidently represent regions 
within which little or no dust fell, partly because it was 
swerved to one side by the wind currents, but principally be- 
cause the greater |e of that which had been torn up by 
the strong winds of the daytime had already been deposited 
with the light winds and the snows of the nighttime over the 
country lying to the westward. This process by which dust 
is raised and carried along during the daytime and deposited, 
as to its finer portions during the nighttime is one that 
on continually throughout the globe. The very finest portions 
of the dust are generally supposed to descend only with fog, 
rain, or snow, thus in London, Mr. John B. Coppick has re- 
cently called attention to the quantity of solid matter 
brought down by snow in its fall through the atmosphere. 
Thus, on January 13, 1895, four inches of snow fell in the 
suburbs of London, the snow crystals were regular and the 
snow as it lay on the ground very porous; a gallonof water 
melted from this snow contained 10.65 grains of solid matter, 
5.75 mineral, and 4.90 carbonaceous. On January 30 a simi- 
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lar result was obtained, and it was also found that 75 per cent. | above the ground, or above a valley, the smaller will be the 


of the impurities were brought down with the first half of the 
snowfall. A second analysis on January 30 of snow that fell 
at Somerset House, nearer the center of London, gave 17.32 

ins of solid matter to the gallon, of which 6.25 were min- 
eral and 11.07 carbonaceous or sooty matter. A large quan- 
tity of ammonia was also found in this snow water, showing 
its great value as a fertilizer. 

Professor Stokes has shown that a particle of water, such 
as would surround a dust particle, and convert it into a glo- 
bule of fog, will descend in still air at the rate of 40 milli- 
meters, or about 1.6 inches per second, if it has a diameter of 
about 0.025 mm., or about 0.001 of an inch. Hence a parti- 
cle whose diameter is 0.01 mm., corresponding to Professor 
Whitney’s finest silt, or loess, would descend at the rate of 
6.4 mm., or rather more than one-quarter of an inch per second, 
and a particle 0.0001 mm. in diameter, corresponding to his 
finest clay, would descend at the rate of 0.00064 mm. per 
second, or 0.1 of an inch per hour in still air. 

The special interest that attaches to this present duststorm 
consists in its bearing on the question of the formation of 
our agricultural soils, and especially the so-called “loess,” 
which is the lightest and finest of all. Large tracts of loess 
exist in Nebraska, Kansas, Iowa, and southward to the Gulf; 
in some places its depth amounts to a hundred feet or more. 
This light soil is easily raised and carried by the strong winds 
of our western plains; instances have occurred in which 6 
inches of surface soil has been blown ‘away from freshly cul- 
tivated fields in the course of a single windstorm. The 
dust that was caught on January 12 between two layers of 
snow in Indiana, probably did not differ in any material re- 
spect from that which is daily present in the atmosphere of 

at region, but its presence on topof the snow rendered it 
easy to gather the dustfall without contamination with the 
soil already existing. Those who wish to gather and examine 
the dust in the atmosphere may do so at any time by expos- 
ing a plate covered with a thin layer of glycerine in such a 
way that the wind may strike it. The higher this plate is 


average size of the particles. Dust of some form is always 
present in the atmosphere up to the tops of the highest moun- 
tains, and is a very important item in the matter of the forma- 
tion of rain and in the radiation and absorption of heat. If 
the air had no ascending movements the very finest dust 
would eventually settle to the ground, although the finer par- 
ticles would require weeks and months to do so; but, on ac- 
count of the ascent and descent of the air, only the heavier 
particles fall to the ground by their weight; the finer ones 
are brought down from the lower atmosphere in connection 
with snow and rain; the finest of all undoubtedly float for 
many months in the very highest portions of the atmosphere, 
but eventually descend with fog, rain, or snow. 

It might be thought that as the surface winds carry the 
lighter soils to greater distances in proportion to the fineness 
of the particles, therefore the finest particles would be found 
preponderating in the surface soil at great distances from 
those regions in Colorado, Wyoming, Nebraska, and Dakota, 
where the strong winds first begin to raise theclouds of dust. 
But Prof. Milton Whitney states that it has not as yet been 
demonstrated that the texture of the loess soils becomes finer 
and finer as we proceed from north to south, and the rea- 
son for this undoubtedly is that the regular geographical dis- 
tribution of the coarse and fine particles, as first deposited by 
a strong wind, is altered by the action of the next strong wind 
that blows, so that there is an approximate uniformit 
throughout the watershed of the Mississippi and Missouri, 
due to the general action of all strong winds for many centu- 
ries. As the finer particles fall in great quantities upon the 
ocean they form an important item in the flocculent sedi- 
ments that form at its bottom. 

As this dust, or loess, formation, when it has once settled 
upon the ordinary soils becomes a new ingredient in their 
composition, those interested in this subject should study the 
mechanical analysis of soils and their relation to moisture as 
set forth by Prof. Milton Whitney in Bulletin No. 4 of the 
Weather Bureau. 


METEOROLOGICAL TABLES. 
| Prepared by the Division of Records and Meteorological Data. | 


Table I gives, for about 130 Weather Bureau stations 
making, two observations daily and for about 20 others 
making only the 8 p. m. observation, the data ordinarily 
needed for climatological studies, viz, the monthly mean 
pressure, the monthly means and extremes of temperature, 
the average conditions as to moisture, cloudiness, movement 
of the wind, and the departures from normals in the case of 
pressure, temperature, and precipitation. 

The stations are arranged in geographical or climatological 
divisions, for each of which the mean temperature and aver- 
age precipitation for the month are also given, together with 
their departures from normal values. 

Generally the headings of the several columns are suffi- 
ciently explicit as to the data underneath. 

The mean pressure is based on simultaneous observations 
taken at 8 a. m. and 8 p. m., seventy-fifth meridian (Eastern) 
time, which time is always understood unless otherwise 
expressed. Mean values thus computed differ from the mean 
of the 24 hourly readings by amounts varying from zero to 
0.02 of an inch; the oe east of the ninetieth meridian 
are generally above the mean of 24 hourly readings and 
those west of that meridian are generally below. A com- 
parison for each individual station can readily be made in 
connection with the data given in Table V. 

The pressures have been reduced to sea level by the empi- 


rical method published by Prof. H. A. Hazen in Signal Service 
Professional sage No. VL which, however, has been further 
modified for a few high-level stations. 

The mean temperature of the dew-point and the mean rela- 
tive humidity are based on daily observations of the whirled 
psychrometer at 8 a. m. and 8 p. m. The psychrometric 
tables of Ferrel, as modified by Russell, are used (see 
Instructions to Weather Bureau Voluntary Observers, 1892), 
omitting the correction for atmospheric pressure. 

The maximum wind velocities given in the table are the 
velocities as read from the sheets of the anemometer register 
for any 5-minute period in the twenty-four hours, midnight to 
midnight. The indications of the Weather Bureau Robinson 
anemometer can be approximately reduced to true velocities 
by means of Marvin’s tables. 

The number of clear and cloudy days and the average 
cloudiness are based upon numerous personal estimates by 
the observer during the daytime and do not relate to the 
nighttime. When these personal estimates give from 0 to 3 
cloudiness, on a scale of zero to ten (0-10), the day is classed 
as clear; 4 to 7, partly cloudy; and 8 to 10, cloudy. 


Table II gives, for about 2,400 stations occupied by volun- 
tary observers, the extreme maximum and minimum temper- 
atures, the mean temperature deduced from the average of 
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all the daily maxima and minima, or other readings, as indi- 
cated by the numeral following the name of the station; the 
total monthly precipitation, and the total depth in inches of 
any snow that may have fallen. When the spaces in the 
snow column are left blank it indicates that no snow has 
fallen, but when it is possible that there may have been 
snow of which no record has been made, that fact is indi- 
cated by leaders, thus (....). 

For the sake of uniformity the monthly mean temperature 
has been deduced from readings of self-registering maximum 
and minimum thermometers whenever practicable. Formerly 
the means obtained by the use of observations at 7 a. m., 2 
and 9 p. m. were printed in this table, whenever given, in 
preference to those deduced from the daily extremes. 

These stations are arranged alphabetically by States, and 
their reports are generally received through the cooperation 
of the respective State Weather Services. The voluntary sta- 
tions in the Republic of Mexico and those in the West Indies 
are included in this list for convenience of tabulation. 


Table III gives, for about 30 Canadian stations, the mean 
pressure, mean temperature, total precipitation, prevailing 


-wind, and the — departures from normal values. 
ou 


Reports from Newfoundland and Bermuda are included in 
this table for convenience of tabulation. 

The mean pressures and temperatures here given are based 
upon observations made simultaneously for telegraphic pur- 
poses at 8 a. m. and 8 p.m.; the pressures have been reduced 
to sea level by the Weather Bureau method and, therefore, 
differ slightly from those reduced by the method employed 
by the Oneelian Meteorological Service. 


Table IV gives, for 82 stations, the mean hourly tempera- 
tures deduced from ee of the well-known pattern 
manufactured by Richard Bros., Paris, described and figured 
in the Report of the Chief of the Weather Bureau, 1891-’92, 
p. 29. These instruments are placed in the standard shelter 
with other thermometers, and are checked twice daily, for 
time errors and for agreement with the standard whirled 
thermometer. 

In transcribing the hourly values, the readings of the dry- 
bulb thermometer of the whirled psychrometer at 8 a. m. 
and 8 p. m. are adopted as the standard of reference, and 
these standard readings are given in the appropriate columns 
of Table IV. Corrections for intermediate hours, interpo- 
lated from the known differences at 8 a. m. and 8 p. m. and 
at other hours when special check observations are made, 
are applied to the curve throughout the twenty-four hours, 
thus making it conform as closely as practicable to the indi- 
cations of the standard mercurial thermometer. The aver- 
ages Sa in this table are, therefore, those of the standard 
dry thermometer at 8 a.m. and 8 p. m., and the corrected 
thermograph readings for intermediate hours. 

In general, the magnitude of the corrections applied is 
about 1° Fahrenheit, although a number of instruments 
accord with the standard dry thermometer within less than 
a degree. 

As has been noted elsewhere, the greatest differences are 
those between the daily extremes registered by thermographs 
and by standard self-registering maximum and minimum 
thermometers, respectively. 


Table V gives, for 67 stations, the mean hourly pressures as 
automatica a4 registered by barographs of the pattern manu- 
factured by Richard Bros., Paris, except for Walliacton, D. 
C., where Foreman’s barograph is in use. Both instruments 
are described in the Report of the Chief of the Weather 
Bureau, 1891-’92, pe. 26 and 30. 

The readings of the mercurial barometer at 8 a. m. and 8 


p. m., corrected for temperature and instrumental error, are 
used as a means of checking and correcting the barograph 
curve, in the same manner as described in the table of tem- 
perature means, and are those given in this table 

The corrections applied to the individual hcurly baro- 
graph readings vary in magnitude. The average is about 
0.02 of an inch, while in extreme cases it may be 0.06 or 
0.08 of an inch, depending somewhat on the individual skill 
of the observer in keeping the instrument in adjustment and 
at uniform temperature. 

The means have not been reduced to sea level, neither has 
a correction been applied to the mercurial barometer readings 
at 8 a. m. and 8 p. m. to reduce to standard gravity. 

Although the mean pressures are given in this table to the 
nearest thousandth of an inch, yet it is probable that these 
figures still need appreciable systematic corrections, there- 
fore, as in the case of so many similar European series, 
caution should be exercised in using them for the investiga- 
tion of diurnal periodicities of pressure. The adopted pro- 
cess of reduction to the standard mercurial barometer pre- 
vents the accumulation of any progressive error, whether due 
to the time scale or to the vacuum box, but does not inform 
us of any periodic errors that may have occurred within the 
12-hour periods. On this latter point we have only the little 
knowledge that is given to us by a general investigation into 
the effect of temperature on these aneroids; Professor 
Marvin’s experiments have shown that, although the manu- 
facturer has attempted a compensation for temperature ( pre- 
sumably by introducing some air into the vacuum. box), yet 
this result has not always been perfectly satisfactory. Sev- 
eral aneroids have been found to show higher pressures when 
the instrumental temperature rises, while others do the 
reverse. In a number of cases a rise of 10° F., in the instru- 
mental temperature produces a fall of 0.010 or 0.015 of an 
inch in the recorded pressure. 

In general, it is safe to assume that any one of the Richard 
barographs at Weather Bureau stations is liable to a temper- 
ature correction of this amount, although the average of 
several instruments would undoubtedly be much smaller. 
Since the highest temperature, and, therefore, the largest plus 
or minus correction for temperature, generally occurs some 
time after the 8 a. m. reading, and vice versa, the lowest tem- 

rature with the largest minus or plus correction occurs be- 

ore the 8 a. m. reading, therefore, there is introduced into 
every daily barograph record an error that will be either 
positive between 8 p. m. and 8 a. m., and negative between 8 
a. m. and 8 p. m., or vice versa. The average amount of the 
maximum value of this error for a month, varying as it does 
with the temperature of the room in which the aneroid is 
kept, may easily amount in the winter season to 0.02 of an 
inch, but when station barometers are located in large build- 
ings of uniform temperature the average will be less. It is 
evident, therefore, that these hourly means can not be used 
for determining by the harmonic analysis the shorter and 
smaller periodicities, although they sometimes give the semi- 
amplitude of the principal simple daily component to within 
0.01 of an inch, or less. To this extent, therefore, these may 
be cautiously used in the study of both the geographical and 
chronological distribution of this first component, a study 
whose importance undoubtedly warrants the preparation and 
publication of this table from month to month. 


Table VI gives, for 136 stations, the arithmetical means of 
the hourly movements of the wind ending with the respective 
hours, as registered automatically by the Robinson anemom- 
eter, in conjunction with an electrical recording mechanism, 
described and illustrated in the Report of the Chief of the 
Weather Bureau, 1891-’92, p. 19. No corrections have been 
applied to reduce the registered velocities to true velocities. 
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In studying the diurnal variations of wind movement, the 
following facts should be kept in mind. In graduating the 
dials of the various sizes of Robinson anemometers, it is 
assumed that the centers of the cups move only one-third as 
fast as the wind, although numerous experiments have demon- 
strated that cups and arms of various proportions require 
different formule and tables of reduction even in perfectly 
steady motion. Professor Marvin has further shown that 
for ordinary gusty winds, when the anemometer cups rapidly 
vary their rate of rotation, the moment of inertia of the 
revolving parts is a most important factor. The instruments 
having the least inertia record most truly, and those having 
larger inertia exceed these in proportion as the gusts are 
stronger, consequently, the anemometer records are liable to 
be too large in the gusty winds of the daytime as compared 
with the more steady winds of nighttime. No correction 
for this inertia error has been determined, nor can be, unless 
we have simultaneous records with two anemometers having 
different moments of inertia; therefore, the apparent diurnal 
variations of wind velocity include a slight inertia error 
which is probably periodic in character, having its maximum 
in the daytime and its minimum at night. 

While we must regard the gustiness of the ordinary wind, 
that is, its sudden and momentary fluctuations of velocity, 
as highly variable, yet in practical anemometry we can not 
do more than make an average allowance for its effects upon 
the apparatus. 

For the ordinary gusty winds of the free atmosphere Pro- 
fessor Marvin adopts the following equation expressing the 
relation between the motion of the cups and the velocity of 
the wind at any moment: 


Log. V = 0.509 + 0.9012 log. v ; 


where V is velocity of wind in miles per hour and v is the 
linear velocity (also in miles per hour) of the cup centers. 
This equation applies strictly to anemometers that have 4-inch 
hemispherical brass cups on arms 6.72 inches long, whose 
revolving parts weigh about 590 grams (22 ounces) and have 
a moment of inertia of about 50,000 C. G. 8. units. 

This equation has been deduced from comparative obser- 
vations in the open air of anemometers whose behavior in 
steady velocities on the whirling machine had been previously 
studied. The recognition thus given to the important effects 
of inertia enables us to say that by applying this formula, 
or the following equivalent table, we partly annul the in- 
fluence of the inertia of the brass anemometers used by the 
Weather Bureau. 

The following table gives the corrected velocities corre- 
sponding to observed velocities up to 90 miles per hour. The 
tabular values corresponding to indicated velocities greater 
than 60 miles per hour are uncertain, as direct experiments 
were not made at velocities above this limit: 


Wind velocities, as indicated by Weather Bureau anemometer, converted to true 
velocities (in miles per hour). 

Indicated velocity. 0 1 3 5 6 ? 8 9 
caves 9.6 | 10.4 | 11.3 | 12.1 | 12.9 | 18.8 | 14.6| 15.4/ 16.3] 17.0 
17.8 | 18.6 | 19.4 | 20.2 | 21.0 | 21.8 | 22.6 | 23.4 | 24.2] 24.9 
sous 25.7 | 26.5 | 27.8 | 28.0 | 28.8 | 29.6 | 30.3 | 31.1 31.8] 32.6 
$3.3 | 34.1 | 84.8 | 35.6 | 36.3 | 37.1 | 37.8 | 38.5 | 89.3) 40.0 
40.8 | 41.5 | 42.2 | 43.0 | 43.7 | 44.4 | 45.1 | 45.9 | 46.6] 47.3 
48.0 | 48.7 | 49.4 | 50.2 | 50.9 | 51.6 | 52.3 | 58.0/ 58.8] 54.5 
55.2 | 55.9 | 56.6 | 57.3 | 58.0 | 58.7 | 59.4 | 60.1 | 60.8 | 61.5 
62.9 | 63.6 | 64.3 | 65.0 | 65.8 | 66.4 | 67.1 | 67.8 | 68.5 


Table VII gives the danger points, the highest, lowest, and 
mean stages of water in the rivers at cities and towns on the 
principal rivers; also the distance of the station from the 
river mouth along the river channel. 


Table VIII gives the maximum, minimum, and mean read- 
ings of the wet-bulb thermometer for 135 stations, as deter- 
mined by observations of the whirled psychrometer at 8 a. m. 
and 8 p. m., daily. 

The difference between mean local time and seventy-fifth 
meridian time is also given in the table. 


Table LX gives, for 140 stations, or all that make observa- 
tions at 8 a. m. and 8 p. m., the four component directions 
and the resultant directions based on these two observations 
only and without considering the velocity of the wind. The 
total movement for the whole month, as read from the dial of 
the Robinson anemometer, is given for each station in Table I. 
By adding the four components for the stations comprised in 
any geographical division one may obtain the average resultant 
direction for that division. 


Table X gives the total number of stations in each State 
from which meteorological reports have been received, and 
the number of such stations reporting thunderstorms (T) 
and auroras (A) on each day of the current month. From 
the nature of the phenomena, thunderstorms are more likely 
to be reported than auroras. It is not possible at present to 
give an accurate statement of the number of observers who 
habitually look for auroras, or of those that make complete 
returns of thunderstorms, but it may be approximately 
assumed to be about as given in the Annual Summary of the 
Wearuer Review for 1894. 


Table XI gives, for 42 stations, the percentages of hourly 
sunshine as derived from the automatic records made by two 
essentially different types of instruments, designated, respect- 
ively, the thermometric recorder and the photographic 
recorder. The kind of instrument used at each station is 
indicated in the table by the letter T or P in the column fol- 
lowing the name of the station. . 

The thermometric recorder operates on the principle of 
a Leslie differential air thermometer, one of the bulbs being 
blackened. It is fully described in the “ American Meteoro- 
logical Journal,” Vol. IX, pp. 345-349. The record is pro- 
duced electrically whenever the intensity of the sunshine 
surpasses a certain minimum limit and is sufficient to cause 
a mercurial column to cover two platinum wires fused into 
the connecting stem of the two bulbs. The instrument is 
adjusted by trial and observation so that a record will just 
be made be do the cloudiness is not sufficient to quite obscure 
the disk of the sun. Denser cloudiness than this, so that the 
exact form of the sun’s disk can not be seen with the unaided 
eye, will cause an interruption of the record. 

The photographic recorder operates on the principle of 
Jordan’s recorder. The record sheets for this instrument 
are sensitized each month with the ordinary blue-print solu- 
tion, and are generally used only for a period of fifteen days, 
a new sheet being then introduced, but the instrument can 
be used for a whole month’s record without changing the 
sheets. 

Neither of these instruments will record satisfactorily the 
duration of the sunshine for about one hour after sunrise 
and one hour before sunset (at latitudes 30° to 50°) and, on 
this account, it has been considered necessary to apply to the 
recorded hours of sunshine what has been designated a “ twi- 
light” correction. The amount of this correction is found 
from a table of the time of sunrise and sunset, noting, in 
connection therewith, the time of beginning and ending of 
sunshine on the automatic record. This correction is applied 
when we know, by personal observation, the comparative 
clearness of the sky at the time of sunrise and sunset, as the 
case may be. 

Although the action of the thermometric recorder is based 
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on the heating effect of the sun’s rays, while that of the pho- 
tographic recorder is based on the actinic effect, it is found 
there is not a very great difference between the two instru- 
ments. In general, however, the photographic: recorder does 
not give such good results at stations where rain is more or 
less Teeaasat and having comparatively high relative humid- 
ities, since under these conditions the sensitized paper dete- 
riorates. 

The photographic recorders, and the tables compiled there- 
from, are made on true or apparent solar time, while the 
thermometric instruments are adjusted to record on standard 
(Eastern) time, but the tables from the latter are compiled 
on local mean solar time. The last column gives the per- 
centage of sunshine deduced by taking the complement of 
the local observer’s estimate of cloudiness, which latter is 
published in Table I. 


Table XII gives the records of hourly precipitation as 
reported by stations equipped with automatic gauges, of 
which 37 are known as float gauges and 7 as weighing rain 
and snow gauges. 

In northern latitudes the records are more or less incom- 
plete during winter months because the float gauge does not 
register snowfall and the record of the weighing gauge is 
occasionally interrupted by high winds. 

The totals found in the table (XII) are sometimes slightly 
in excess of the sums of the hourly amounts for the twenty- 
four hours, and the totals for the month do not always agree 
with those given in Table I. The reason for this is as follows: 


The float gauge is so constructed that the small rainfalls 
aggregating less than five-hundredths (0.05) of an inch are 
not automatically registered on the register sheets; when- 
ever, therefore, a fall not exceeding that amount occurs in 
the nighttime it is not possible to accredit it to the proper 
hour or hours, and the totals given are consequently deficient 
by sum total of these small amounts throughout the 
month. 

On account of slightly different ex res the self-regis- 
tering gauges may differ slightly in the total catch for the 
month from the records of the standard gauges as measured 
9 graduated stick by the observer in person at 8 a. m. and 

p. m. 
As the object of this table is to deduce diurnal periods, 
therefore fragments of days are rejected unless a close inter- 
polation is possible. 


Table XIII gives the record of excessive precipitation at 
all stations from which reports are received. 


Table XIV gives a record of the heaviest rainfalls for 
periods of five and ten minutes and one hour, as reported b 
regular stations of the Weather Bureau furnished with self- 
registering rain gauges. About 37 stations are furnished with 
the self-registering float rain gauge and 7 with the self-regis- 
tering, weighing, rain and snow gauge. The float gauge does 
not record snowfall, and the frequent interruptions of both 
the self-registers, due to snow and ice, explain the numerous 
cases of incomplete record. 
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TaBLe I.—Climatological data for Weather Bureau Stations, January, 1895—Continued. 


Pressure, in 


| 


hly temper 
ature data since 


Monthl 


opening station. 


wnui 
eynposqy 


oynjosqy 


‘shep Apnojy | 


‘shep Apnoyo 


Wind. 


| 


| 

| 


| Maximum 
velocity. 


[BIOL 


Humidity and precipi- 


tation. 


40 ‘10’ seq 


woay 


*seqou 
uy 
ded = 
“qujod-mop 
94% JO 


Fahrenheit. 


Temperature of the air, in degrees 


wold 


e+ 


pue 


inches. 


savod 


"+ 
g pue ‘ue 
§ | 


Jo 


“B98 


"4095 


Stations. 


ASS 
SSRESRRA KE BSB SSSS SEE - 


-—The data at stations having no departures are not used in computing the district averages. Letters of the alphabet denote number of days missing from the 


Nore 
record. 


t Normals of temperature and precipitation and extremes of 


§ Normals of temperature and precipitation and extremes of temperature combined with Fort Sully records. 


+ Received too late to be considered in departures, etc. 


dates, or years. 
‘ort Washakie 


F 


* Two or more directions 
temperature combined with 


Rev——4 


= 
| | 
| 
| \ 

| 
\ 
| 
| 
| 
| 
| 
| 
| 

4 


MONTHLY WEATHER REVIEW. 


snow. 


= Rain and melted 


A 


Arkansas City + 
Blanchard Springs t 


Claiborne Landingt .... 


Cordova? 


Evergreent .... 
Florence at....... 
Florence >+..... oo} 
Fort Deposit 


|) Fort Smith 
Fultont 


Greensboro? ..... el 


Healing Springs t | Hot Springs d............ 


Keesees Ferry t 


Jasper t 


SS 


| Luna Landing 


Marion? ...... 
Mount Nebot.... 


Mount Willingt 


47. 
43. 
39. 
47. 
41. 
42. 
46. 
42. 
39. 


az 


Tallassee Falls 


£2 


Uniontownt..... 
Valley Headt..... 


Wilsonvillet ..... ane Arlington Heights....... 
Alaska. 


Antelope Valley 


Bees S Om 


Dragoon 
Dragoon Summit 
Dudleyvillet .......... 

le Pass*?*..... 


Calloway Canal ...... 
Cape Mendocino L. 


Centerville*!.......... ae 
Chicago Park *! 


Chico **..... 


Cloverdale*!......... 


Fort Apache.......... ees 
Fort Grantt...... 
Fort Huachuea........ 
Gila Bend **.......... eee 


Holbrook ¢ 


wo 


HE 


o wo 


Natural Bridget ........ em 
Navajo*t® 


os 


East et L. H.. 


Folsom City 


ow 


Fremontville*! 


Spring Valleyt. 
rill ** 


Temperature. 
(Fahrenheit.) 
188 
Rie 
° Ine. 
56.2) 0.77 
7.0% 
5.30 
1f 30.8") 4.15 
40.8) 5.97 
| 39.0) 6.18 
7058 
40.2) 7.68 
35.5) 4.38 
31.6 3.47 
37.2 4.20 
2.90 
42.28) 5.55 
33.6) 2.97 
| 37.6 6.99 
| 3.8 
| 9.17 
39.4 8.68 
| 87.2) 6.25 
| 6.65 
40.2) 1.11 
32.6 2.73 
| 8.30 
| 82.6 | 2.58 
40.5 5.00 
43.3 | 
30.7 | 3.738 
39.2" 9.38 
| 5.25 
36.4 5.85 
35.4) 4.97 
36.2 5.89 
36.7 1.87 
$2.3 3.07 
38.6 7.94 
27.2 
36.0 
44.6 3.91 
38.6 8.65 
| 42.4 3.29 
40.0 4.59 
—8 31.4) 3.93 
3.01 


2.4, 4.3 
34.4) 3.14 
49.4 6.09 
46.7 | 3.21 
48.5 2.49 
5.51 
41.8) 1.06 
29.22 
| 46.6 | 10.88 
47.2) 4.78 
33.2", 2.60 
36.0; 1.10 
26.1 | 8.36 
| 47.1 | 2.91 | 
| 49.3 5.28 
50.0) 2.43. 
12.00 
29.4) 1.51 
51.2) 6.81 
| 89.0 | 18.17 
47.8 9.02 
48.8 11.77 
47.0 8.26 
| 48.8 | 26.45 
5.84 
| 44.2 14.62 
46.3 | 12.16 
11.40 
52.4 8.71 
47.8 2.79 
40.2 18.55 
| 44.6 9.89 
47.2 10.38 
45.1) 8.92 
| 8.85 
4.56 
29.2 | 26.11 
| 10.55 
6.56 
48.4 | 
46.9 7.08 
47.1 | 11.24 
34 
76 


Whipple Barracks t 


= 


January, 1895. 


pth of 


Total depth of | * 
snow. 

Rain and melted 
snow. 
snow. 


s Total de 


California—Cont’d. 


~ 


= 


Hendersons Ranch 


= 


Independence........... | 


SSH rene 


Laguna Mountains 


Lick Observatory t 


come 


= 


Mare Island L. H. 


SNPS SH 


o 


Mokelumne Hill 


Mountain View 
Mount Glenwood *! 


bad ah ah od 


Bucs 


Piedras Blancas L. H... 


Point Ano Nuevo L. H.. 


Point Bonita L. H 
| Point Conception L. H .. 
| Point Fermin L. H 
| Point George L. H 
Point Hueneme L. H.......... 


| Point Loma L. H... 
Point Montara L. H 
| Point Pinos L. H. 
| Point Reyes L. H. 
Point Sur L. HH... 
Pomona (near) . 


a 
= 


Roe Island L. H | 
Rosewood *! ........ 


Set 


| 
{ 
| Taste I]l.—Meteorological record of voluntary and other cooperating observers, January, 1895. 
| Temperature. | Precipita- || | ipita- || ‘Temperature. | Precipite- 
Stations. ay | Stations. 
gig 38 | 
| 
| 
& 
Alabama. G5. . | Fre. Arizona—Cont'd. 
Arkansas. 
17 (47.6 6.75. 
Carrollton 7) 4.6) 9 
Citronellet 70' @ 4.9 6 
17 49.6 0.2 54.0 
15 41.0 || Dardanelle 12.0 
| Fayettevillet ........... 
17 «47.3 6.0 
9 | 38.7 4.5 
15 Helena at 
Gadsde 2 T. | 
15 Hot Springs @............ 
....... 4 
Livingston? 78 16 Kirby 51.0 
Newburg 72 | 1 1.3 || Newport d+............. 
Opelikat 19 Newport ¢ 
Oxanna 66 8 |) Osceola t 2.0 
Pine Applet 74 8 
Scottsboro 1 8.0 Rogwerst Milton (near)*!.........| 32 49.0 
T T. | Russellville ............. || | 4.8 
idict 2.8 Nevada Cityt...........; 61 19 38.2 48.0 
76 | Newecastleat............ 56) 41.9 
64 | 74] 24 | 46.9 
Juneat 40 3 35.9 | Bakersfield.............. | Nordhofft................ & 80 «(451.6 
5 20.5 Ballast Point L. H....... ...... GL) 35 47.2 
| Bear Valleyt 209.0 Oleta 60; 22 39.8 6.0 
MHOD 80 | 45.2 Berkeley ...........-.... & || Ontariod 81 | 49.0 
Bisbee 64) 44.0 | 32 | Orangevalet............. 59) 29 44.8 
Buckeye t 83 26 53.4 Bishop 61* 9 12.0 cies 60 30 | 43.7 
70 24 «46.6 Bishop Creek **.......... 59 11 82.0 
CasaGrande**.......... | 58.4 | | 83.0 68 | 82 46.8 
|| | Palermot............-...| 64 27 «46.2 
61 | Caliente*®...............| 67 | 87 | Pasadenat.............. 72 | 49.9 
66 | Paso Robles? ..........., 64, %6 45.6 
| Petaluma*!.............. 61, 30 | 47.3 
Flagstaff 4 68 | 37 | Pigeon Point 
68* & Placervilled.............| 60} 21 40.2 6.0 
73 Claremontt+.............. 70 30 || Point Arena L. H 
Peoria 08 31 177.0 || POWAY? 
Reymertt 70 Redding 66 30 1.0 
Signal t || Riversidet ..............| 79| 8 
47.5 17.0 | San Bernardinot......... 47.7. 7.39 
‘ 
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Tasie I1.—Meteorological record of volu and other ting observers—Continued. 
Pree - Temperature. Precipita- 
- || Temperature. | Precipita i 
(Pahrenhelt.) | = (Fabrenheit.) tion. | (Fahrenheit.) Gon 
| Stations. Es | Bs 
| So = z 
. a—Cont’d. 
San Luis L. H | 6/258 98 | 688) 3.70 | 
sen Ls 0.50 | @ | 28.2 0.10 Lake Cityt 27 | | 5.865 | 
oy | | Lake Moraine+.......... 44 —10 | 18.0 | 0-80 8.0 Mullet Koy 
65 2643.1 | LO Boyt 31 | 60.4 
4.48 | Manhattan O70 | 10.0 | Orlando | 96 | | 1.29 
I | 6.90 nneapolis t ..........- S| 0.85 | | or. 
| | $8.4 | 18.42 | Monte 49-17 | 10-4 0.19/40 St. Francis Barracks... | 
| | | Rangelyt..... | | 11-8 | 1°18) 18.5 | Amerioust .... | 
Turlock | 25 44.8 3.66 | | Smoky Hill Minet 0.60 | 6.0 | Claytont 6% 
12.81 | Sunnyside4 49| —12/ 19.5 | 1.22) 18.2) Darient......... | 56-6 | 4-12 
7 80 40 | 1.42 | | Ranch ane 74| 15 47.6!) 6.05) T. 
Wilmington 48) | 26.7 | 5.65 12.7 | Mariettat...... 66 5 | 39.8 6.23, T. 
Yuba ped 15.25 | 57.5 || 45 5 | 2.8 |....... Piscola «..... 
House 16.65 45.4 | Middletown ............. 48 2.5) 5.66 | 51.0 | 11.64 
27.8 0.30 5.3 | Voluntownt .. | Whitesburg t Were 
0.48 8.0 | Wallingford ... 4.86 | 22.0) American Falls t......-. 42 | | 22.2) 0.95 |...... 
60 | —10 | 21.1 |....... Bay | West Simsbury.......... garg] | 
63 |— 7 | 81.6) 0.08 | 1.0.) 7 | Bliss: cel 
| —16 | 9.2) 5.80) 58.0') | 2.4 | 6.0) 46 |—16 17-6| 0.30) 8.0 
2.96 | 20.6 || 82.4 | 5. | Challis 46 | -16 | 17-6) 0.90) 
covet 0.42 10.2 | Millsboro 4.8% | 4.5| Garden Valleyt.........| 44|—10| 224) 5.90/ 21.0 
(98.4) 1.15 ~ 31.2| 4.5| Grangeville 61| 2|287| 2.06) 16.9 
Denver 42 ree | pists 5 | 30.7) 8.12 Idaho City+...... 40 | —12 | 22.0 | 8.28 | 90.7 
| 26.3 | 2.10, 18.5 | West Washington....... 64 | 83.4 4.26 | 10.6 Laket 
0.24! 9:2 | Archert 35 5.05 Martin t 4/81) 16-0) 205) 41-0 
Fort Collins t.........+++ | 0.73, 8.5 Avon Parkt...........+- 86 | 35 | 63. 
Gold Hill 52) —6/28.2| 0.81) 3.1 || DeLandt........ BI | 60.2 Qakley | | 
12) 90.6 | 1.24) 10.5 | Eustis 85 | 20) 00.6 | 8.88 Paris 
Gunnisonti 40 '—82 5.8 2.79 '...... || Fort Meadet........... 
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Rain and melted 
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Temperature. 
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Taste II. record and other cooperating observers—Continued. 


snow. 


Stations. 


Maximum. 


Tdaho—Cont’'d. 


Swan Valleyt..... 
Three Cree 


i 
Albiont..... 


Bushnell ¢ 
Cairo ...... 
Carlinville 
Carlyle ..... 
Carrollton .. 
Chemung*t! 


Effingham +t. 
Evanston * 
Fort Sheridan coves 
Galvat ..... 
Gilman 
Golconda? . 


Greenville ¢ . 
Griggsvillet......... 
Halliday *® 


Havanat ees 
Herrins Prairie*'... 

Jordaus Grovet........+ 
Kankakee? 
Lagrange? ......- 


Lexington 


Louisville 


Martinsville . 
Mascoutah *°.........%. 
Mattoon*! ....... 
Monmouth ¢ 
Mount Carmelt....... 

Mount Pulaski .......... 
Olneya*!....... 
Olney 6*'....... cage 


Palestine? 


Parist........ 
Philo . abe 
Rantoul 


ford * ae Veen eee 
. 
Johns *+*... 
wingfield 


Tuacola*t!....... 
Winnebagot .... 
fon 
Indiana. 
Angola *!..... 
Ashboro........» 
Butlerville+.. sag 
Cambridge Cityt... 
Canneltont . 


Clintont 


Columbia 
Columbust 
Connersville 
Springs *®...... 


Evansville? 
Farmland 
Pranklim 
Hammond t 
Huntingburg? .......... 


Huntington ............. 
Indianapolis ..... act 
T ve 
Jeffersonville 
Kokomot ..... Sees 


Logansport 
Logansport 
ap 


@eooecevsc 


Mount Vernon ¢.. 


Rensselaer t.... 


| Terre Hautet........ 
Vovay 


o 


= 


See 


| 


|| Ames¢......... 
Atlantic (near)...... pees 
| Audubon wee 


Se 


Charles City+.........-.. 
Clarindat ......... 


w 


: Fe 


POSS 


sees 


ad 


Emmetsb 


Fort Madison 


Grand 


One 


Grundy Center .... 


eases 


Independence? . 


Sere. 


SES 


$22: 


Knoxville ............. 
Larrabee + 


Logan 
Mason ‘ity? 
Mechanics: 


fe: 


Mount Pleasant *? . 
Mount Vernon*!........ 


SRESE: 


Oskaloosat........... 


—16 | 


Sie 
¥ 


| 


BEES 


> 


SPE 


: 


Soe 


no 


Bertie: 


Ret 


i prt 
Now 


=: 


on 


‘acces 


owa—Cont'd. 


| Rockwell 
cs 

| 
| Sioux City 
Spirit Laket ............ 
ccs 
Washington+...........- 
Waukee ......... 
Williams *!.............. 
Wilton Junetion +... bens 


Kansas 


| 

Achilles*#e ............. 
Altoona ...... 


Burlington t..... 
Coffeyville*?............ 
T cecal 
Coldwater t ..... 
Concordia .. 
| Coolidget ......... 
Cunningham? ........... 


Emporia t ............ 
Englewood 
Eureka Rancht......... 


Garden City +. 
Garfield ..... os 


Manhattan ?............ 


Oswego? ..... 
Dalet+...... 
minter® ! 


Sedans 
Sharun Springs*?..... 


Wamego 
Wellington 


Winfield*® .............. 
Winona**.. 
Yates Center? .......... 


Kentuc 
Alpha *t!...... 
Bowling Green a*ti..... 
| Bowling Green ?t....... 


Oe 


Grenola*!..... 
OF... 
Halstead ........ 
|| Hays Cityt.............. 

Horton t........... 
Hutchinson? ........... 
Independence? ......... 


England Rancht .. 


* 


Wallace a. 


2232 328 


Precipita- 
tion. 
3 5 
Es Bs 
| 
ees | s 
en 
je, 
Ins. Ine. 
0.48 1.7 
0.50 5.0 
0.60 7.0 
0.68 6.5 
1.1 
0.60 
1.10 11.0 
0.37 3.7 
1.65 16.5 
1.25 18.0 
1.01 10.1 
1.10 12.8 
0.82 15.5 
0.95 9.5 
0.60 6.0 
0.37 
0.31 3.0 
0.91 9.5 
0.96 3.8 
0.30 8.0 
0.52 5.0 
0.85 8.5 
1.0 10.0 
0.34 3.4 
2.01 9.5 
0.17 1.8 
1.3 18.8 
0.40 4.0 
1.06 10.0 
0.36 4.0 
0.60 6.0 
0.90 9.0 
1.32 7.8 
0.60 6.0 
0.40e 2.2 
0.95 5.0 
0.41 3.9 
0.15 1.5 
0.33 1.1 
0.22 2.5 
0.25 2.5 
1.144 614.0 
0.25 2.5 
0.20 2.0 
0.60 6.0 
0. 3.2 
0. 3.0 
0. 3.0 
0. 5.0 
0. 7.2 
0. 6.0 
0. 4.0 
0. 4.0 
0. 2.0 
0. 4.0 
0. 7.1 
0. 7.1 
1. 10.0 
0. 4.0 
0. T 


0. 
0. 
0. 2.8 
0. 3.5 
0. 3.1 
0. 6.5 
0. 6.0 
0. 2.0 
0. 2.5 
0. 3.0 
1. 13.0 
0. 7.3 
0. 4.0 
0. 7.0 
0. 5.0 
0. 4.5 
0. 8.0 
0. 5.8 
5.0 
0.60 6.0 
0.54 5.8 
0.56 7.8 
0.70 7.0 
0.06 0.6 
cased 6.0 
0.49 «894.5 
0.42 4.2 
0.74 12.0 
8.80 18.0 
5.11 18.5 
5.83 10.0 
5.23 869.0 


q 
> 
28 
; Temperature. | Precipita- Precipita- | Temperature. 
(Fahrenheit.) | tion. | | tion. (Fahrenheit.) 
g sh | 
s ee s 
| 
| ° Indiana—Cont'd. ° | Ins. | Ins. o | © ° 
|| 56 | 4.51 | 22.5 58 | —20 | 10.4 
B21 — 6 | —12 18.7 
Atwood | 15.6 | Princeton *t!. .......... 57 @. 
AUPOTA 48 | —16 | 14.8 | “73 
Beardstown Rockvillet 21. 49 —20 12.9 
17.5 iia 68 | —15 | 17.2 
| = | —16 | 15.2 
hang || 61 | —14 | 18.4 
65 —7| 2.8 49 | —21 9.0 
42) 12.9) 1 1.% 16.0 
5.68 18.0 4/ 2.0 
11 2.5 4.58) 16.5 6 —8 18.7 
Clear Creek 55 | —16 | 18.1 12 24.3 4.25 15.0 57 | — 2 | 20.8 
COPAOVA 67 | — 24.4 
Decaturt 60 | —10 | 22.0) 20 «14.0 70 | —11 | 22.6 
DIKOM 49 | —15 | 13.9 0 4 | 6.0 || Beloit? 
East Peoriat............, | —14/ 20.0 9 Blaine*!................. 
80 | —15| 17.0}. % 45 
| —12| 15.5 2 19.5 
-4 1 0 
ove 4 —18 9 
| —15/ 1 0 
5B) 1 0 
644 16.1 68 
61 —13 | 16.6 — 
60 —15 15.3 62 | — 
Belle Plaine.............. 45, —16/ 12.4 | — 
Carroll 62 | —18 | 12.7 | — 
6 —11 20.0 | 
40 —20 | 8.5 
College Springs ‘........| 67 22.5 
52 | —12 | 15.6 | 7.4 
50 | —11 | 96.8] ....... 8.8 § 
| 94 
—2 88 
—15 16.3 
48 | —129| 22.4 
55 —15 | 13.6 LA@WTENCE 
—12 15.1 | —21 | 16.9 | 
— 9) 21.5) —12¢ 11.6¢ 
15.8 | ~—22 (10.9 
—16 | 12.2 | —2 | 8.5 Manhattanc*!.......... _ 
—10" 20.0! Haw Medicine Lodge. 
Hope —13 17.0 0. Minneapolist ..........., 67 | —10 
104 133) 1 orland+ “4 —6 
—13 | 2.2 —7 
—15 —2 | 11.0 38 
—1? —19 | 17.7 —17 
—12 Jefferson —14 | 14.2.|... 76 | —11 
—15 Keosauqua —15 18.4) 6; 1 
—18 —17 10.7 —5 
—8 60 —16 16.0) 60 | 3 
—10 39 —18 9.2 Silver Lake. 
—12 —15 13.1 Tribune — 24.88 
—6 0 —18 11.8 Wakefield *!.............. 70|—6)| &.4 
19.9 BO 166) 2.5 | 8 | 22.6 
58 | —10 2.0 47 | —19 | 12.0)....... 2 31.3 
—IL 16.5 || GB!) —16 | 14.6) 9.6 * 
54 | —17 || 66) 18.9 6.3 be 
62 | —11 9.5 || 62 8.5 
56 | 18.2 | Osceola................... 50 —14| 15.9 7.8 
14 22.0 64 17.8 9.9 
| —13 %.5 Ovid 62 —14 17.9 7.7 
| —12 2.0 58 —13 | 15.6) 0.2 
—18 15.0 7 6.2 10.0 
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Taste II. record of voluntary and other cooperating observers—Continued. 
Temperature. Precipita- Temperature. Precipita- Temperature. Precipita- 
(Fahrenheit) tion. (Fahrenheit.) | tion. (Fahrenheit.) tion. 
| |; & | 
ns. Ey Stations. Es Bs Stations. es | Be 
| 26 | go | go | = ot 
° ° ° Ina. | Ins. |! Maine—Cont'd | © | Jns. | Ine. ° Ine. 
Burnsidet........- ding coocst 5.0 | Madison*!........... —14 | 18.0 |....... 16.5 | Mount Nonotuck.. 17.2 
Caddot...... 64 | —13 | 29.8) 5.60 )...... | North ° —9 17.4 1.92) 17.0 | Mystic Lake........ 
Canton*t!........ 65 | 33.2) 6.53) 11.5) Petit Menan**. 2 | 2.9 | | Mystic Station . 
Carrolitont ...... 8.9% |...... || Portland ........ as | Nantucket . 6.3 
55|— 3) 80.0; 4.91 11.0) West Jonesport'*....... 3.9). | Natick *!..... 4.51) 12.0 
58 | —16 | 31.3) 1.32 4.6 Maryland. New Bedford a. 50 4/22) 4.04) 11.5 
Earlin 65 — 31.4) 6.70) 22.0) Annapolis 11 | 30.0 .......|....-. || New Bedford’. 52 3.9%! 7.0 
Eddyv let. tate 5.17 | 12.5 |) Valley*? 46 5 | 26.0 4.18 9.0 | North Billerica. 48 2/ 26.0 2.90! 20.0 
Edmonton t ......--- 61) —8| 81.8) 5.57/ 15.0) Baltimore ......... 5.0 | Pittsfield 5/202) 2.29)... 
Mabank 59 —14 | 29.3; 6.27) 14.8 | Bel Alton........ 9 | 34.3) 5.05/...... || Plymouth®!,............ 52 6 | 30.7 | 3.02) 7.0 
5.62 6.0 Boettcherville*! .. 44|— 6 26.2) 4.20| 20.0 | Provincetown .......... 51 10 | 30.1 3.08) 9.0 
Fords Ferryt ......---- 65 | 30.6) 4.54 11.0) Burkittsville...... 49° =26.3° 4.34! 14.4 | Roberts Dam............ 
Franklin*t!........ 34.7) 6.90) 18.5 Charlotte Hallt+.... 62 10 32.8 3.62) 14.0 Roxbury..... -| 4| 2.4 3.98! 12.5 
Georgetown 60 | —14| 28.2]..... || Cherryfleldst? | 2.78!) 11.0 | Salem.. 
Greendale *! ........... -| 8% |—14| 27.8| 5.27/ 13.0 || Chestertownt.........../ 11 /30.6/ 4.20| 4.0 Salisbury................/- 
Greensburg *+!......... -| 60 |— 8) 31.1| 6.73 | 14.0 || College Park ............) 49 29.4") 3.79 7.0 || Somerset *!.............. | & 4/ 20.8) 3.93! 17.0 
Henderson t 64 0 | 30.9! 5.34, 18.0 Cumberland at.. 4) 26.0 3.53) 14.5 | Springfield Armory..... 50 6| 25.4 3.69/ 21.0 
Hendricks | 31.4) 5.77) 12.2 || Cumberland — 44 27.8 3.38/ 16.5 || Tauntond.......... 27.9 3.89 10.0 
Herbert........ | —10 | 30.2 2.16) 10.3 Darlingtont.. 50 8 28.6 5.29 5.0 Taunton ¢ 0 | 27.1 | 4.84/)...... 
Lexington ..... 14.8 Deer Park . 5O | —15 | 21.4 || 56 1/27.4 8.9 80 
Louisat......... | Denton t.... 61 13 | 33.2 3.58 9.5 || Turners Falls............| 42|—9/ 21.1) 8.26 )...... 
Louisville ............... 20.5 Eastont... 61| 11 35.2 | 4.60| 9.0 || Wakefield+ .......... 4.18) 17.0 
Marrowbonet .... | 60) —6| 33.4) 6.19; 14.5) Fallston*!.............. 10/ 29.2) 4.64| 6.2 || Waltham................ oof 
56 —6/ 20.9) 5.90) 2.0 Fredericka..............| 3.54 8.5 | Webster 19.8 
Mount Sterling t . | —10 | 27.4| 6.23| 12.0) Frederick ............ 3/98.8)...... . || Wellesley 56) —5 | 4.2) 8.99 
Munfordville 61 | —10 | 31.5 | 5.98 )...... | Glyndon......... 49 3 26.2 5.10) 18.0 Vineyard Haven 7. 
Paducah | 5.28 14.5 | Grantsville,.............- 53 | —14 22.8 5.42/ 24.5 | Westborot.............. 48|—4/ 25.8) 3.79) 18.0 
Paducah? 67 | — 3) 31.5) 5.11 16.0 | Great Falls*>...........| 6 | 30.0! 3.66 |...... | Williamstown...........| 45 | —10/| 20.9) 1.87) 15.2 
Pleasure Ridge Park.. 62  —14/ 4.02 17.6 |) Hancock......... 47'| — 31/ 25.71) 1.881/...... || Winmehendon............ esas 
Princeton? ......-- | — 6 | |....... 661 13 | 33.4 5.09| 14.0 | Winchester.............. 
Richmond? ......- | 58 | —13 | 2.30| 13.0 Johns Mopkins Hospital. 60 7 | 30.4 | 4 2.0; 4.45 6.0 
Russellville t..... 3 — 4/ 22.8) 5.78) 13.5 | LaPlatat................ 64 10 | 33.2 6.00 |...... Woods Holl 10.6 
Sandy Hook +...........- | 59) | 88.6) 5.14 | 13.0) 9 | 90.0 |...... | Worcester 46 Oe! 28.8¢ 8.19 
Shelby City*?.. 30.1! 6.86, 17.0) Mardela “Sprin 10 | 33.0 4.14 | 14.0 Worcesterd 4 1 | 2.0} 212) 14.0 
Shel byvillet........ 60) —12/| 32.3) 4.41 13.4 Mt. St. Marys C | 27.2¢| 1.87 6.8 || 48) —1 | 2.0 
South Forkt?....... 7-75 | 15.0) Oakland | 52] —12 21.6) 9.89) 58.0 | Michigan 
na. || Popes Creek ........... a a2. LOD on.. 42) 19.8) 4.18 | 
80) 25/521) 3.15 Princess Anne........... 62| 12/343  3.42| 6.0. Allegan...... | | 
-| 52.0) 4.47 |} | 44 O | 26.2; 4.17] 10.9 || Alma....... 16.2) 2.33) 26.0 
79 | 6.42 | Solomonst....... OO] 12/ 84.7| 3.40] 16.0] Alpena........... 
Bastrop? 80 16 45.0) 5.9%) T. Sunnyside ............... 36 | —17 | 22.4) 5.48| 27.5 || Ann —6/18.2| 1.98 16.0 
Baton | Upper Marlborot......... 68 8 | 30.6) 548) 15.5 || Arbela®® 15.4] 3.65) 23.0 
Calhount......- 75 16 | 42.6 4.89 1.5 Western Port ........... 48 — 8 24.4 2.45| 16.0, Ball Mountain .......... 45|—6/17-8| 2.18 2.7 
Cameront 23 52.4) 1.80 | Westminster *........ 29.5! 1.97]...... || Bear Lake?..............| —5 | 20.8 
Coushatta at T. 22.0 || Berrien Springs*!........ 49 | — 8 | 20.6 | 
Coushatta dt ..........--| 7 15 | 46.2) 3.39| T. | Amherst 22.5); 3.24)...... | Birmingham.............| 2.19 14.5 
Covington ¢ 75 20 | 7.86; T. Amberst Ex.Stationa.. —6/ 19.6) 3.65) 21.5 — Be] 14.1¢| 3.07 | 26.4 
16 | 43.7) 3.15 Amherst Ex. Stationd..| 46|—4/23.2| 3.87] 21.8 | @ —10 | 16.0 2.30 | 19.0 
Dethit ......-- 408 0.2 | 4.11| 19.0) Brown City®............ 16.8) 3.59) 383.5 
81 25 | 51.6 | 6.88 | Ashland ........... 4.24 |...... | Calumet ....... B4)/—4] 18.6) 5.48) 77.0 
Emile? ..... 75 25 | 50.6) 8.35 | Bedford ........ 7|—4/22.7/| 3.59] 18.0 || Charlevoix.............., 3/ 18.2) 8.15) 21.5 
Farmerville 77 14 | 4.7) 4.57 1.5 Beverl Farms .......... 46 0'23.5) 4 14.0 | Cheboygan ............-.| 42 | 14.6] 2.10) 85.5 
Franklint 79 26 | 53.2) 5.90 | Blue Hill (summit) .. 1 | 25.5 | 16.0 | Clinton 48|—9/ 17.1) 2.58) 16.5 
Girard ..... S18 Blue Hill (valley)........| 49) —6| 24.6) 4.18]...... || Detroit 
Grand Coteau ..... 7 | 27 | 58.5) 3.238 |) Boston 3.38 |...... || Esecanabat..............| 41 | —12| 18.4] 1.99)...... 
Hammond 5.59 Boston (W. B.) .........- 13.9 || Fairview 17.1! 1.96! 19.0 
Houma 77 | 27% 56.8) 4.30 Brockton @ 6/277) 3.46) 10.6 | Fitchburg ............-..| 48) —8 | 17.5 2.94 27.5 
Jeanerette? 7 4.0) 3.9 | Brockton .............. 8.94 |...... || Flint..... 0b. 46| — 16.2) 1.15 6.2 
Lafayette ..............-| 80| 24| 51.6) 1.88 Brockton | 8-90 |..... 10} 2.0)......;| 
Lake Charles®...........| 30/ 57.2) 1.50 Cambridge ............ | SO; 1/981) 8.85)... Gladwin 43 | —14 15.9 | 2.85) 28.5 
Lawrencet 76 29 | 51.2 | .2.67 | | Cambridge d....... 3.87 |...... Grand Haven........ 
15 Chestnut 2 | 26.4 8.91 15.2 | Grand Point au Sabie... 3 19.5 
Melvillet 86) 20 49.0! 4.05 Concord | 48) —6/ 22.2) 17.4 Gra 6] 
17 | 46.2; 4.05 3.0 Dudley ............ | 21.6) 4.57 9.5 Grayling -| 13.6) 4.10 36.0 
Natchitochest\.......... 18 | 45.8; 3.30 T. East Templeton*!....... 44) 21.8 38.77| 16.5 | 8 | 214) 2.18! 19.0 
New Iberia 7 26 52.6) 3.10 Egg Rock, | 49 3 26.8 | —11 0.938) 9.0 
81 21 | 52.4) 2.72 Fall River ............. --| & 6 | 29.4) 3.84/ 10.5 Harrisville .............., 4.42) 88.0 
Oxford 86 45.3) 2.74 9.0 || Flakdale | 2.89 | 12.0 || Hart...... 18.8) 8.80; 20.0 
Paincourtville cone 6.30 -- 0; 22.5; 3:32; 16.5 36) —10 | 17.8 | 4.23 | 39.5 
Plain Dealingt 75 14/ 41.6; T. Fitchburgd ............. — 1/ 22.2) 8.75; 18.2 45) | 18.6] 1.52! 15.2 
Southern U niversity +. 78 25 538.0) 9.45 Hingham ........ +» 3.28 9.5 | 44) —7 18-2] 2.61) 24.0 
Sugar Ex.Stationt....... 77 %6 50.8) 8.58 Hobbs Brook 8.51 | 11.2 Kalamazoo...... 47 | —10 | 18.7 | 3.44) 20.2 
Sugartown 75 14/49.3 4.354 Hyannis ..... | 8.08 7-8 47 | 17.8] 2.66) 21.5 
5.01 Lake Cochituate ........ 5il | 22.9) 3.98 |...... sees. 34 | —17 | 11.4) 4.38) 41.8 
Maine. Leominster **............ 45|—1/22.9 3.36| 16.2 | Madison................. 47|—7/| 17.9) 2.49) 18.1 
Belfast 21.0! 6.58| 22.0) LongPlain®*............. 58| 2/271 | 8.58| 4.0 || 
Calais 44|/—8/ 21.0| 5.68) 27.0) Lowella.................. 2.2) 8.30 |...... 45 18.4) 3.05 24.5 
Cornish*! ..............-| 4|—5 > 1.78| 17.0) Lowelld...... Mi dle Island #1, 4 4 | 21.6 | 
Baston t -| 88) —19/ 17.0) 2.30 |...... | Lowell¢......... dave | BO | 50 | 17.4) 1.82) 18.2 
nsele cove shove 12.2 Ludlow Center........... 42|—8 18.9 2.10, 14.2 N. Manitou Island *10 38 O | 20.8 }....... 
Gardiner -| 18.2); 2.50 13.2) Mansfield 1 | 3.7 5.81 | 15.5 oid 2.80 2.0 4 
Houlton 4 | 11.9) 2.55) 19.5 538; 6.6) 2.99) 11.2 47 — 7117.6) 2.87) 17.0 
Indian Stream...........| 86) —20/ 12.8| 2.81 17.5 |, 50 3 28.0 | 3.95 | 12.5 Pari —17 18.0) 3.18) 21.0 
| 18.8 | 2.11 10.0 MOMTPOE 46 | —9/17.1) 3.94) 35.0) Parkville. | | 
Lewiston ........ 40! —15' 20.6! 3.41! 17.6) W'—6!2.7' 2.66 8.0 Point aux Barques . 41 0110.9 
» 
F 


4 
4 
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Temperature. 
Fahrenhei 


t.) 


Stations. 


Michi Coats. ; @ Ina. Ina 
Pontiac........ 4B) — 6) 10.2 
Port Huron....... | 20.0 
41) 2.50 16.5 
Bt. Igmace ..... 41 | —18 | 145.0 2.8 
St. Johns ...... 4 | —8/| 18.6) 2.20 14.0 
| 45) 16.4, 1.80 18.0 
Thornville.. 42 —4 18.0) 2.80 2.0 
Thunder Bay Island 36 
Vandalia ........ 50|—12 18.9 3.50 31.7 
4% | —12/ 17.8) 2.07) 16.9 

nne 

| 26) 048 7.7 
Alexandriaa t.. 1.18 11.3 
Beardsley t........ —8B 1.5) 10.0 
Belle Plaine *?........... | | 
Bingham Laket....... 5.5 0.38 3.3 
Bird Island....... 42) 0.97 3.8 
Blooming Prairie*!...... 3%|—18 6.6 0.50 5.0 
Bonniwells Millst....... 40 4.5 
Caledonia t..... $8 |—22| 1.0 10.2 
Cambridge t ... 4.6 0.44 2.5 
Campbell........ 8% | —1.1 0.84 3.4 
Clear Laket........ 2) T. 
Clear Water*!...... 5.3 0.82 8.2 
Collegeville ......... ees 30; 5.7 «20.50 4.8 
Crookston «........ 88 | —87 4.4) 0.90 3.0 
| | 5.0) 0.41 4.1 
Parmington ¢........... & —% 38.3, 1.70 17.0 
Fergus Falist ......... 14) 0.40 4.0 
Fort Ripleyt 0.69 7.0 
Grand Meadow?t........ 35 0.56 9.0 
Granite Falls........ easel | 3.2) 0.17 2.0 
Hutchinson t ..........+. 0.75 7.5 
Lake Winnibigoshish | 0.81 3.9 
Lawrence 32) 38) 0.75) 7.5 
Leech Lake *!........ —8 —8.0| 0.20 3.2 
Little Falls.. 0.40 4.0 
Long Prairiet......-...., 2% | —80 1.4 | 0.42 6.6 
36 | —26 0.90; 9.0 
Maple Plain .....-.......| 32) 4.1 1.00) 10.8 
Ts | | 0.4, 0.75) 7.5 
Minneapolis |} | 47) 1.68 10.8 
32%) 6.0) 0.92)| 11.0 
Minnesota City? ........| 36| —22 9.0) 0.91 18.0 

Morris t...... 14) 0.40) 42 
New London ........ 24) 0.67) 2.5 
| 88) 84) 0.27/ 3.8 
Park Rapidst ........... 90 | —37 | 0.36 3.6 
Pine River*!........ 0.7) 0.24) 3.2 
Pleasant Mounds*'..... 5.4) 0.40 | 4.0 
Pokegama Falls'...... 20° —42 —1.7 0.61 4.3 
Red Laket 0.91) 8.3 
Redwood Fallst ........ --| 2.0 
Rolling Greent.......... | 48) 0.65 6.5 
St. 6.1/ 1.00) 9.5 
St. Peter... 88) 74) 0.52) 5.2 
Sandy Lake Dam'...... 2.3/ 0.58 6.1 
Sauk Center............. 1.0) 0.0 6.0 
Sunrise City*® .......... 2.7, 0.85 8.5 
Two Harborst ......... 87) 42 
Wabasha*'........... 4) 7-1, 150 15.0 
Willmar 8) 0.65 6.5 
Winona............ 9.5) 098) 81 
Worthington 5.6 0.84 | 8.4 
lollege....| 73 41.2) 8.68 2.0 
72 7/415) 6.00 6.0 
Bay ot. Louis? 24 48.1) 4.52 
Brookhaven? ........... | 47.1/ 651) 40 
Canton ........ 19) 45.0) 7.60) 3.5 
Columbus t......... 7|4.2) 8.57 |...... 
Crystal Springs | 44.4 5.90 )...... 
Duck Hill? 74,0 41.6 «6.58 2.8 
Edwards ...... 17 44.0) 5.52) se 

73) 14) 45.6) 5.50 T. 
Fayettet ........... | 3.36 
French Camps? ........ 74 7.58 5.5 


Stations. 


Mississi 
Fultont ....... 


| Greenvillea 


Greenville dt 


| Hattiesburg ............. 


Hernando 
Holly Springst.......... 
Jackson t...... 


t........ ah 
Lake 


Leakesville+ . 


Moss 
Okolonat...... 
Pontotoc f...... 
Port Gibson ...... «..... 


Stonington *!............ 
Thornton *+*............ 


Yazoo 


Appleton Cityt.. 


Birch 
Bluffton *!....... 


Brunswick .............. 


Carrolitont........... bee 
Carthage ....... 
Conception 
Darkavillet ............. 


Downing ...... 
Eldon*!..... 
Elmira......... tens 
Fairport 
Farmersville ............ 
Fox Creek *!........ 
Fulton...... 
Gallatin*!....... 


Gordonville **........... 
Grove 
Half Wa 


Harrisonvillet .......... 
Hermannt.. 
Houston ..... ee 
Houstonia (near).. 
Humansville............. 


| Ironton 
| Jefferson City t.......... 


Kansas City ............. 


Langdon 


Louisiana Bridge +. oe 

MeCune*t!..... 
Marble Hill.............. 
Marceline ............... 
Marshall 
Maryville 


Mexicot........ 
Mine La Mottet......... 


Mount Vernon .......... 


estates 


Rain and melted 
snow. 
1 depth of 
snow. 


Mean. 


Tota 


~ 


ooo’ 


° 


322 


2 


| 


BEZS 


+ 


= 


wen 
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Missouri—Cont'd. 
New Hartford*!........ 
New Haven®*!........... 
New Madrid .:........... 
New Palestine ......... 
Oak Ridge ** 


Oto ...... 
Palmyra 


Pickering ®*............. 
Platte River **.......... 


|| Poplar Bluff............. 


POCOSE eaves 


St. Charles .......-.....- 


St. Joseph 


St. 
St. Louis (W. B.)......... 
Sarcogie 
Sikeston 
Ss ringfieid . beset 

Steffenville...... 
Stelladat 
Sublett ........ 


| Vermont *+!............ 

w 
Warrenton. 
Wheatland ............:. 

Montana. 

Billings t .........+.. 


| Cascade t.. 


Cataract District. 
Cokedale**....... 


| Columbia Fallist ........ 


Deer Lodge Cityt.... 

Fort Bentont ........... 
Fort Custert 
Fort Keoght ............ 
Fort Logant............. 


| Fort Missoula........... 
| Glasgowt.......... 
| Glendivet............ eas 
| Great Fallst............. 


K 
ovens 


| Marysvillet............. 


Mingusvillet ............ 
Radersburgt ......... 

Red Lodge ............. 
Uticat. 
| City+ : 
Wh 

| Ansleyt ........ 
Arborvilic** 
Arcadia ........ 
Ashland at ............. 


Ashland 
Auburn ®t?! 


Beatricet..... 
Beaver 
Benkelman*! ........... 
Blue Hill 
Bratton 
Broken Bow*!.......... 
Burchard *! 
Burwell 
Callawayt 
Central 

Chadron ®! 
Chester 


Columbust 


JANUARY, 1895. 


> Rainand melted 


Maximum. 

| Minimum. 
snow. 
snow. 


Mean. 
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30 
Preéipita- | Temperature. Precipita- Temperature. Precipita- 
| ton. | (Fahrenheit.) | tion. (Fahrenheit.) tion. 
fig | se | | 
siagiald | | 
| 
14.0 
10.0 
| 11.0 
72 | 9.2 
| 68 18.0 
| 74} 8.4 
6-3 
| Ore¢0 | 6.6 
Bei 
75 | —5 
wel | —6 
Princeton 62 | —12 
—8 
| 
TOPton 0000] 62") — 5= 31.6" 
7 —15 | 27.0 
Water Valley*!.........| 68 | —17 | 18.5 
Waynesboroat.......... 70» 4 
Bagnell + 5.6 
66 5.4 
65 
| 46 | — 18.4 
61 | | 21.2 | 48 13.6 
64 | —10 | 2.1 | | 14.0 
61 | —10 | 25.2 46 | —20 | 18.6 
72 | 22.9 .. 
‘ 
—4 46 | —24 
67 | —19 45 | —19 16.4 
6 | —10 
bere! Hogan 4 | —19| 16.9) 1.68 | 
66 —10 10.0 1.16 
—2 50 | 18.2 1.62 | 14.6 
—10 50 | —13 | 18.4 
— 26 (10.4 
49 | —18 | 21.0 
—15 | 19.0 
18.4 0.51 
—15 8 0.32 
—16 0.05 
—12 5 0.20 
—14 9 
Lexington ..........++. — —11 
Liberty —7 
—10 
| 20.5 | —12 
| —12 | 16.6 S| —12 
—9/ 21.2 €2 | —10 
—4/ 22.0 60 —14 
63 | —12 | 
|— 9| 27.2 | 65 | —14 
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TasLe II.—Meteorological record of voluntary and other cooperating observers—Continued. 


Temperature. Precipita- 
(Fahrenheit.) tion. 
3 
=e 
Sigs ze 
= a 
| 
Nevada—Cont'd. Ins. | Ins, 
Beowawe*®.............. 48)—21 23.5) 0.80 8.0 
Carlin *®...... GB | | 20.1) 0.86) 8.6 
Carson City...... 56 — 28.1 4.50) 23.5 
Clover Valleyt...... eseelocdecelececcslecces 1.19 8.0 
Cranes Ranch . OFS 
Downeyville 59; 0.15 20 
Biko | —20 21.7) 1.75 17.5 
Elko (near).... 61 —26 23.8 1.41 16.9 
48 | —19 22.2 2.10) 21.0 
Empire Rancht... 4 18.6 0.9 9.5 
Fenelon*® ........ 37 || —22 19.0 2.12) 21.2 
Genoa ...... —8 6.65 2.0 
Goleonda*!... 56 — 2.0) 1.10 9.5 
Gold Hill..... 58 4 31.4 3.73) 43.5 
Halleck *!..... 40 | —28 17.9) 1.9 19.5 
Hawthorne a**. 50 13 31.1 0.90 6.0 
| Hawthorne?.... 59 | 3 32.4 0.61 6.5 
Hot Springs *! .. 20.4) 1.02 6.8 
| Humboldt *®.... 0 2.5 1.08 7.0 
Lewers Ranch .. 58 0| 30.2 7.92) 39.4 
Lovelock *! ..... 5 82.9 230) 8.0 
| Marlette Laket 9.10) 93.0 
| Mill City*!.... 62) — 5 | 7.8 j....... 5.5 
Osceola ..... 58; 1.97) 19.7 
Palisade *! —10 19.8 1.20. 12.0 
| Palmetto... 53/—8 5.64| 56.4 
Paradise Valley. 51 —13 | %.4) 2.41) 17.7 
Reno*® --| 5&4 2.9) 1.90; 19.0 
Reno State University..| 57 2, 2.81 16.5 
Ruby Valleyt 1.14 17.5 
St. Clair... | 1/286) 1.06) 8.2 
Stofiel .... | —80 18.6 | 38.73) 41.0 
Sunnyside —10 | 24.8) 1.19 5.5 
Tecoma *® | —12 | 23.9) 0.92 9.2 
Toano*! —10 @.1 0.9% | 9.5 
Tybo ... 1 24.7) 0.94) 20.0 
Verdi*®.. |—5 | 28.5 10.06) 48.0 
Virginia City 4.75 | 45.0 
| Wadsworth 42.6) | 7.5 
Wells ** —23 | 19.8 | 2.05 20.5 
WIMMOMUCCR .. 13.7 
—1/ 8.2; 1.11 5.1 
ew Hampshire 
Alstead *®....... —10 17.6) 2.88) 19.0 
Belmont 
rlin®..... 42 | —19 | 12.2)....... 
Berlin Mills 44 | —23 | 14.4| 2.86 | 28.0 
Bethlehem 42 —17/ 17.0) 1.06) 8.5 
Brookline *! 4 | —11 | 21.3; 3.54] 15.5 
Concord .. 42 —9 20.3) 3.25! 18.0 
Dublin ... 4 —7/ 19.8!) 3.48/ 21.0 
Grafton .. 45'—15 18.0) 1.98) 19.0 
Hanover . 4 —4 17.3) 1.96) 12.6 
Keene ...... 42 —13 | 17.9| 2.56/| 16.8 
Lancaster .. 45 —21 18.8; 1.88) 18.5 
Littleton ... 4 | —15 | 17.2) 1.51] 15.0 
Nashua ........ ---| 20.0; 3.00) 17.5 
—2 2.0) 3.06) 14.5 
North Conway ..... 44) —16/ 17.4) 2.00) 20.0 
| Peterboro ...... —16/ 18.0) 3.04 20.5 
Plymouth .... 40'—18 15.1/| 2.47) 17.8 
Sanborntont....... 18.2) 1.96 15.5 
Stratford ..... - 48 —16 18.4/ 0.76) 8.0 
West Milan.............. 18.4 2.93 | 21.8 
New Jersey. | | 
Asbury Park . 58 9 30.4 4.37 5.0 
rnegat ..... 5 10 80.7 4.45 9.0 
Bayonne ..... os 52 11 29.0) 5.00) 9.0 
Beach Haven. 81.7 | 8.66 5.7 
Belvidere ........ 47-2 24.2) 2.84 10.0 
Beverlyt ........- 57 7°29.4) 4.67) 5.7 
Billingsport *! ... 8.77! 4.5 
Blairstown ..............| 2% 2 2.48) 15.2 
Boonton ............ 5 | 2.6) 4.52)...... 
Bridgeton 14 33.0) 4.75 7.0 
Camden 11 | 29.4) 4.58 | $6 
Cape May ...... | 15 3.51 123-5 
Cape May C. H.t........ 9 32.1) 4.33) 13.0 
Charlotteburg...........| 47| 2/247) 4.01/| 11.0 
Chester... 2, 24.0 4.55 | 10.5 
Colesville 7 | 2.4!) 4.57) 12.5 
Dover......... 49°) 4¢ 26.0° 4.04) 18.5 
Egg Harbor City ........ 62 9 4.44) 7.5 
Elizabetht ........ SL) 10,283.38 5.68! 13.0 
Franklin Furnace........ 446 —2 23.0 4.35 19.5 
Freehold ................, 8) 5.0B)..... 
Friesburg ..... 445 #7.5 
Gillette ..... 26.4) 4.92 8.0 


Temperature. Precipita- 
(Fahrenheit.) tion. 
a 
ons. . ~ 
Stati Ee Be 
Nebraska—Cont'd. ° ° ° Ins. | Ine. 
Cortland *!..............| 68) —12/17.6/ T. 
Creighton t 41 | —17 | 11.2) 0.10 1.0 
Crete ...... 64 | —16 19.0 0.37 8.2 
Culbertson ........... 5.5 
Curtis 58 | —16 24.8) 0.30 3.0 
Curtis 70 | —18 | 2.0) 0.18 1.3 
David City *t*......... 55 | —15 | 13.8/| 0.25/ 3.0 
Dunning G8) —10/ 22.0) 0.06 0.6 
60 | —14 | 18.6 0.08 0.3 
Ericson*t! 15.8 0.40 4.0 
Fairmont *! ............. | —8 18.4; T. 
Fontanelle ............. | 87 | —14/| 16.1/ 0.44 2.8 
Fort Robinson ........... 58) —15 22.4) 0.61) 6.1 
Franklin t | 64 —6 0.30) 3.0 
60 | —12 | 19.0 0.200) 2.0 
Genoa t 55 | 16.3) 0.19 2.0 
50) —14| 3.8) 0.75) 7.5 
ibbon ..... seed 61| — 8 | 0.40|...... 
lenwood *%.............| 56) —17 | 10.4 0.30 3.0 
Gothenburg ............. 56 —5 244) 0.2 5.0 
Grand Island*! ...... — 8 | 22.0.) 0.25 2.5 
Greeley Center*!........ 54) —13 17.5) T. 
Hartingtont............. 45) 12.9 0. 65 4.5 
Harvard —10/ 17.5 | 0.15 1.5 
Hastings®!.............. 86) | 17.8 | 0.8) 1.5 
Hay Springst...........- 48 | —16 17.0) 1.00) 10.0 
66 —11 20.0 0.20) 2.0 
Hickman *'..... | 19.9 0.06 0.5 
Holdredge }*!.......... 0.30 3.0 
Imperial at..... | 20.0| 0.23 2.3 
Indianola*®............., —6 24.0) 0.20) 2.0 
Kearney *! ..............| ©|—2/| 2.9! 0.20 2.0 | 
62) —13 4.0 | 0% | 
Lexingtont.......... 60 | —18 1.20 11.0) 
Lodge Pole+........-..... 58 |—16| 21.8! 0.70| 7.0 
Loupa*'..... 54 | 17-8 | 0.10 1.0 
Loupd*> --| 56) 18.3) T. T. 
Lynch*t!. BS) 15.7) 0.15) 26 
eCook *!. 56) —4 0.60) 
Madison... ‘ES 
Madrid *+® | §0| —17 | 20.6 oat 7.0 
Marquette 60 | —10 |...... | 0.47 4.5 
Minden*'.. 644 — 9 16.9) 0.41 2.4 
Mullen*'.. 4 | —10 | 18.4 es | 
Nebraska Citya*t!...... 15.8 0.15) 1.5 
Nebraska City | 66 | —10| 20.2) 0.83) 3.3) 
Nemaha City*!.... | 68 |—12/ 19.9) 0.40) 4.0) 
Norfolkt ........ 47 | —17 | 15.5 | 0.20 2.0 
North Loup *t?.. | | | 17.2 | 
North Platte .. 
Oakdalet...... 51|—17/ 13.1! 20) 
Odell *5........ ‘ 64 | —12 19.7 0.20 2.0) 
Omaha*!...... -| 82! —17 | 16.8) 0.30 
O'Neill*'...... 54 —18 | 18.1 | 0.25 2.5 
Ought ....... 0.40 4.0 
Palmer a*'. —16 0.30) 8.0 
Palmer }......... 0.20] 2.0 
Plattsmouth }>*!. | 69 —10 2.4 0.35 3.5 
Ravennaa...... 61) 194) 0.31 2.2 
Ravenna ’*!.... 6 | —5 2.7 0.2 2.0 
Red Clouda... 0.32 3.0 | 
Red Cloud 6*!... 20.7) 0.2) 2.5 
Republican *!... | 80|—9| 21.8 |....... 
| 24.6) 0.55 5.5 
Salem*!....... | | 2.0) 0.72 7.2 | 
Santee Agency t -| | 13.9 | 0.36 3.6 
Seneca*! —12| 2.6) 0.20 2.0 | 
Seward*?......... 55 |—18| 17.6) 0.20/ 20 
Spencer (near)*!......... —20/ 16.0 0.50) 5.0) 
Springview ........ 81) —15| 15.6) 0.21 1.6) 
Stanton*!... 52) —16 | 13.3) 0.12) 0.8 
State Farm.. 68 | —12 | 21.5 |.......).. 
Strang*!.... 60 | —12 23.2 «0.01 0.1 
Superior*®.. 53) 2.6 0.15 
Sutton ....... 59/—10 | 18.1 0.06 1.0 
Syracuse .... 0.1 
Tecumseht.. 66 | —11 | 19.4 0.00 0 | 
Tekamah...... —18 | 16.0) 0.39 | 4.0. 
Turlingtont............., 65|—14| 181) 0.385) 38.5! 
Wallace*!....... —15 21.6 0.80 8.0 
Weeping Water *!....... 60 | —16 | 15.1 0.71 7.1 
losecce 0.04 0.5 
Whitman®*!.............. 52 | —18 17.7 | 0.02 0.2 
66 —10 | 22.5 «0.15 1.5 
Wilsonville *!.. —6 2.9 0.15 1.5 
ive ‘ 60 | —10 18.6 0.05 0.5 
Nevada. 
Austin............ —7 1.48) 12.0 
Battle Mountain®’....... 45| —12 26.7 0.9) 9.5 | 


| 


Temperature. | Precipita- 
(Fahrenheit.) tion 
3 is 
Stations. 
By 
8 
= = |g 
q| 
New Jersey—Cont’d, oj; | Ins. | Ine. 
Hanover ........ 6 26.4) 4.91 10.0 
Hightstown ...... 9198.6) 4.00]- 4.5 
| Junction . ........ 4.54 18.2 
Lambertville............/ 52) 4/28.9/ 4.77) 9.5 
Millville..... bans 63°, 82.2¢ 4.42 10.0 
Moorestown ........... 59) 8/298! 4.890! 5.5 
Newark 52) 11/289] 5.20| 8.0 
Newark ...... 51; 2.6) 5.55 11.2 
New Brunswicka.......| 52) 7 28.0) 5.44) 
New Brunswick?........ 50 10 | 29.7 5.18 | 7.1 
Ocean City 56) 9/ 31.6!) 3.66) 3.0 
| Oceanic 61] 12 | 82.4) 4.99) 6.2 
48 4 2.8) 4.52) 2.0 
Paterson ..........+ 51; 5.50) 18.5 
Perth Amboy... 52) 10 8.6} 5.62 |...... 
Plainfield....... 51 2.6) 5.02) 9.2 
Pochunk Mountain ..... 444-2 | 4.10) 21.5 
|; Rancocas ® | © | 4.80 5.4 
Readington *®........... | 10] 
River Vale ..... 49 — 4/ 26.1) 5.01) 13.5 
Salem......... 12/ 81.2) 4.55) 5.0 
Somerville ... 118-7) O@ 
South Orange SO; 8 27.2) 5.68) 18.5 
Tenafly ....... 49 — 2) 26.1| 5.80/| 12.0 
Toms River 63 | 6 | 31.4 | 5.61 7.2 
Trenton .... 56} 10) 81.2) 5.26 |...... 
Vineland . 63 9 | 31.6) 5.58) 10.0 
64 10 | 33.3) 4.70) 4.5 
62, 9/318) 433) 90 
63 — 3) 0.22 | 2.2 
58) | 33.9) 1.29) 1.5 
64; 86.4) 1.21 |...... 
Of 27.08 0.85 | 5.2 
51|—2/| 6.0 
55 | —17 | 3.0 | 5.30) 53.0 
72) 49.2) 0.50) 20 
— 6 | 82.8) 1.00 8.0 
41.9| 0.65) 6.0 
Estalina Springs .. 55 0 31.0) 0.66) 5.5 
Fort Bayard..... 66) 12) 87.8) 1.25| 38.0 
| Fort Stantont..... 60 — 3 | 864) 0.47) 4.7 
Fort Wingate ... 63 — 3 | 9.2) 2.056) 14.5 
Fresnal ......... 56 5 | 33.1 0.88 6.5 
Galisteot........ 52 | 81.4) 1.20)...... 
Gallinas Spring t 61 | —11 | 35.1 | 0.56 7.0 
GER 61 19 | 42.0; 2.14 4.5 
Halls Peaket... 55 —14 | 80.6) 0.77 7.5 
| Lordsburg *®.. 56 2% 40.4) 0.20 2.0 
Los Lunast ... 61 7 | 34.0) 0.95 )...... 
Monerot........+ 4 | —15/ 19.7); 1.99 )...... 
Pecos ....... 1.52 | 20.0 
Pojuaqua 
ton 0.07 | 0.8 
Rincont..... 0.35 3.5 
Roswellt .... 0.40 4.0 
San Marcialt . 0.15 1.5 
Santa Fe ...... BO 
Springer | —10 | 82.0 ‘ 
New York. 
Addison ......... —12/ 19.8; 8.11 | 2.1 
Albany ........ 13.5 
Alfred Center . 5* 20.44 3.39 | 29.0 
Angelicat..... 15 | 18.3) 3.35 25.0 
Arcade ...... 4/188 3.79 | 35.7 
Baldwinsville . 21.1 3.26) 26. 
Bedford ......... 50 1 | 2.3) 4.08 2. 
Big Sandy 44 | —20 | 22.4 )....... 
Binghamton t ... 4 | —15 19.5) 3.18 | 15. 
Boonville ..... ... 
Bovina Center .. 8.44 |...... 
Brentwood ...... 57e 6 | 27.1) 6.05) 7.4 
Brookfield .. 44 | —24 | 21.7 | 1.70) 11.0 
Brooklyn .. 50 12, 6.18) 13.5 
Canton? ...... 45 | —24 | 16.5 2.80) 16.5 
Charlotte *™ .. 2. 5 | 24.4 |....... 
Cherry Creek. . | 417 
Cooperstown ¢ .. 43 —16 | 18.8 2.34) 18.8 
Cortland ...... 41/—6 19.4) 2.95 |...... 
De Kalb Junction....... | 2.00 
hives 200 10.20 | 52.0 
Fort Niagarat..........| 47° 23.8) 1.96) 18.0 
| Friendship ........ 48) —16 | 18.5) 3.08 17.6 
Fulton .. | 2.08 |..... 
Glens Falls..............| 45!—10 | 18.6) 2.52) 17.6 
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New York—Cont'd. 


Hess Road Station + 
Honeymead Brook. 


adison Barrack 


Minnewaska 
Mount Morris ........... 
Newark Valley .........'.. 


Saranac Lake... 


Skaneateles .......... 
South Canisteo..........) 
South Kortright+...... 
Stillwater .......... 


Falls 
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Temperature. _Precipita- 


(Fahrenheit.; 
— 
Bg 
| 
4 —12 18.1 2 
2. 
3.2.5 
—1/21.5 
2.2 3. 
51 | —15 | 10.8 .... 
—-5 @5 2 
® —2 
“4 5.m 
—3 @.6 a.m 
68 38.2 
“ 212 
—19 3.% 
2 16.8 2.18 
6 18.1 
3 | 22.7 
6 1 8. 
—9 @.1 


4. 


Watertown............. 


West Chazy ...... eee 
West Pointt.... 
Willets Point.... 

North Carolina. 
Ashevillet......... 
Bailey**......... 
Bakerevillet ..... 


Experimental Farm ... 


Payettevillet ...... 
Greensborot .... 
Greenville........ 
Henderson? ......... 
Highlands ........... 
Horse Covet ...... 


Linvillet+ 


Louisburgt............. 


Mocksville +....... 


Morganton*?' .......... 
Mount Airyt ............ 
Mount Pleasant. .... 
Newhbernt......... 
Oak Ridget .... 


‘Total depth of | 


snow. 

snow. 

snow. 
show. 
snow. 


Total depth of 
Rain and melted 


° | Maximum. 


Total depth of 


Rain and melted 


~ 
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Carolina—Cont 


~ 


Bares 


Southport ....... 


=: 
SSSSERSE 


Se 


| Willeyton 


es 


Bismarck..... oe 


= 


Jacksonboro ...... é 


S522 


Ba 


Gallatin 


3 


Jamestown + Logan ...... 


52 
bill. 


ES 
BIASS 


oss 


BSS 


yee 


Seuscuceas 


ou 


University? ............. 


ee 


bss 


Le 


w 4. 


Royalton......... 
ood 


23: 
Res 


tate University. 
Ottawa ...i....... 


| 


5.37 
—1 84.2) 4.9 
639.6 5.69 
4.60 
6.2 
68 8.90. 
674 74 39.24 6.61 
69 12) 41.2) 4.92 
6.10 
64 «7.58 
32.6 9.00 
—8 3.5 
62 1 3.0) 6.07 
“15 27.9 «6.42 
867) 87.8) 4.48 
| 8 5.70 
69 8 4.0) 9.04) 
6) —4/ 96.5) 5.05 
6 1/385) 5.71 
3/988) 8.61 
0 36.1) 3.64 
B41) 5.65 | 
6) 4 80.0) 6.74 
7 «617 «46.0 6.30 
61/—2 3.0) 6.31 
6 
44.1) 9.85 
87.0" 6.28 
2 7 5.87. 
—4 9.5) 5.75 
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— 


Point Marblehead 
Pomeroy ...... ... 


Portsmouth d...... 
Corners. 


‘ 
] 
] 
I 
I 
I 
N 
N 
P 
P 
Se 


EERE. 


& 


Sz 


“Ie 


| Cambridge .............. 
Camp Dennison ......... 
Canal Dover........ 


Cardington......... 


: 


§ 
i 


: Seo: 
: 
ig 
aa: 


| Clarksville ..... 


Saset 


. 


= 


| Columbus .......... 
Cynthiana ............... 
Daytonat.......... 


aE 
as 


woe 


= 


40 


Zanesvillet............. 


4 
82 
Temperature. Precipita- 
tior 
Stations. 
fi 
Ine. 
16.0 
Hyndevilhe 
Kings Station ...........|. 
Lebanon Springs........ 21.5 0 2.9 7 
a ttineaut.............. B —6.2 
Ow Lishon ............ 2 0 —3.4 
Wow | Kort Berthold 34 0.6 
North Hammond? 5.2 ey 
Number Fourt.......... 7 0.7 Grafton + 
Pine City 1. ...... Minto+ 32 11-5 
Barracks..... 50|—18 | 18.7) 207 Napoleon+ 20 16.4 
4) — 1+ 91.8 | 3.77 18.0 Rew England City} 12.0 
Potadam @|~19 15.9 4.50 45.0 Oakdale + 2 21.5 
Poughkeepsie ............ —15 9.7 3.39 7.0 12.0 
........| 44 —90 | 14.6 | 1.84 | 19.9 | 
. Setauket t 12 ed 
| 260) 15.5 Wild Ricet?........ 
-| 4) —18 2.3) 8.65). 
Wedewood......... 44 4 19.6 | 2.30 
Bangorville............. 
Bellefontaine ........... Oortsmouth a 4 10.0 
Blowing Rock Benton Ridge........... —5 81.5 19 «612.5 
Chapel Hillt..... Big Prairie .............. 14.0 
Charlotte......... cce os 89 8613.5 Ss} 
Currituck Inlet + 0.1 Si 
Erie Mills...... Bladensburg ............ 12.9 Si 
Bloomi 16.0 Sp 
Falkland * 15.0 Sharon 2.30 9.0 8 
24.0 Shan; Th 
Tc 
Un 
Va 
We 
We 
Lenoir * wi 
Alt 
amberton *...... Bes 
Lynn sod Bet 
8.0 | Circlevilled ............. | 13.7 Blo 
oes 2.0 58 | | 24.6 19.0 Bro 
Moncure t Cleveland ............... 36) —5 24.0 13.5 Bro 
3.5 Cleveland 15.0 Car 
Clifton. 56 | —13 | 22.8 13.6 Cas: 
3 | —19 26.2 6.0 Cha 
Colebrook .. 48 —12 18.7 18.2 Clar 
antego © | —10 27.2 | 16.7 Con 
Pittaboro........... 8.0 12.0 Coo 
Raleigh*t!......... Jayton 16.0 Dav 
Raleigh (W. B.)t ... | Det 29.0 Do 
Rockinghamt...... 3.2 Drift 
Roxborot .......... 8.5 | —9 9.8 12.5 Du 
Salisbury........... 1-7 | Ellsworth ................ 88 21.7 3.5 Dy 
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Il.—Meteorological record of voluntary and other cooperating observere—Continued. 


| 
| Mean. 


Sac and Fox Agencyt... 


S88 


(near) 


2 


| 


ADEA 


PP’ 
Hood River (near) 


MeMinnville at 
MeMinnville 


Nehalem 


83 


@ Dalles 
Toledo ....... 


BoB 


Coatesville .............- 


Precipita- Temperature. | Precipita- 
tion. (Fahrenheit.) tion. 
= 
oF | oF 
-| Zoiss 
gigiéig iz 
= = = & 
Ins. Ina. Pennsylvania—Cont'd. ° Ins, Ine 
0.% 6.0 Edinboro *!............. 4 | 10.4 
1.01 9.7 Ellwood 4.% 10.5 
1.32 7.2 Emporium |. 48 —17 19.5 4.79 2.9 
1.10 6.0 Forksof Neshaminy*!.. 52 14 31.4 4.98 5.0 
1.06 | 9.8 4.9 17.0 
4.0 Girardville .............. 8.82 19.0 
0.98 4.1 || Gramplam 50 18.7 5.19, 28.0 
9.0 || Greensboro t 4.34) 6.0 
0.58 3.0 Greenville............... | —10/| 21.0) 8.50) 15.5 
0.98 10.0 Hamburg 2 | 26.2) 5.82 |...... 
1.65 16.5 Harrisburg 9.0 
1.19 11.7 Hollidaysburg.......... 47 | —11 | 21.9) 5.74 21.0 
Honesdale............... 499\-12 2.5 3.68 16.5 
18.95 |...... Huntingdont............ 45 24.2) 5.16) 15.5 
2.79 2.5 Johnstownt........ 2.0) 4.91) 15.0 
2.04 9.2 Kennett Square.... 51) 8.3) 8.5 
5 Lancaster 1 4.17) 7.8 
| 10.64 |...... 5.00 |...... 
9.78 |...... Lebanon..... 4 4.70 15.1 
25.5 Le 6 — 4/189) 82 21.7 
22.74 Lewisburg.......... 44 | 18.9 3.10 14.0 
8.85 Lock Havent 49'-—-18' 4.738 20.0 
1.20 | || Ne. OF. 3.64 21.0 
2.138 «11.7 8 —9 24.1 4.66) 12.8 
12.71 |...... 4.65 W.1 
1.38 138.8 Philadelphiad........... 53. 5.06 4.8 
14.10 48.5 Philadelphia (W. B.).... ...... 4.6 
17.08 Pottstown. ......-e0006 49 6 27.4 5.65 4.5 
3.53 21.6 uakertown @........... 2/2%.4 3.738) 8.0 
0. 66 1) | 3.84 16.2 
1.99 14.8 Saegerstown............ 5O | —12 21.2 3.92 18.0 
10.85 80.5 Salem Corners .......... 26 442 M4 
11.08 1.0 || Salteburgt 4.8 14.2 
5-98 Shinglehouse ........... 16-8 1.88) 15.8 
10.48 14.5 47 —16 | 18.9 4.10) 20.5 
0.94 8.0 Smiths Corners.......... 4.47 
5.15 46.0 Somerset 48 —13 | 18.9 6.36, 82.0 
24.73 South Bethlehem ....... 94.6 6.0 
2.42 2.2 South Eaton ............ 47 | —11 21.6) 2.85) 12.5 
11.42 18.5 State College............ —5 21.8) 4.18! 23.8 
8.75 21.8 Stoyestown t............ 3.37 16.0 
9.68 | 38.0 Towanda..............-. 44) 19.0) 1.9 2.5 
9.16 11.5 Uniontown.............. —7 27.7) 4.89) 14.0 
11.21. T. 8.22 14.0 
19. 47 3.5 Wellsboro*t!. 4 —16 18.6 8.00 2.0 
18.68 |...... West Chester.. 49° «7 27.9) 4.95 6.8 
9.28 | 15.1 || West 8.96 10.3 
27.9 Wilkesbarret . 4 —2 B44 8.48, 183.0 
4.64 00000 | a 1 %.7 4.0) 95 
18.78 Rhode Island. 
13.29 6.5 Block Island ............ | 6.8 
10.10 101.0 Kingston 5O 8 2.9 5.94 16.0 
12.32 18.8 Narragansett Pier ............ 8.9 
|) 52 | 4/33 5.29 15.2 
4.72 &2.7 Providencea............ 18.8 
1.06 |...... South Carolina. 
13.04 1.0. Blackvillet............ 12 | 46.4) 7-70 | 
2.67 17.5 Blenheim**............. 41.6 5.68) 
6.89 2.0 Branchville ............. 74 48.6 6.41. 
3.72 1.8 Cheraw @t ........00006. 90 | 8 42.4 6.69 
4.19 6.0) Cheraw 7-90 | 
4.04 ...... Columbia....... Ty 
8.17 12.0 Darlington *'~.......... 68 | 43.5... 
4.71 27.0 Georgetown ...... ..... 4.3 7.58) 
| 8.00 7.0 Greenwood ¢ 11.83) 
4.13 2.4 Hardeevillet........... 48.8 7.49 ...... 
5.08 7.2) Hollandt............ ... vel 8 41.6 8.07 0.5 
2.98 16.3 Kingstreedt............ 7.57 
4.19 7.8 Little Mountain...... 6.13 T. 
Longshore .......... 941.0 8.30 1.0 
8.98 |...... Mount Carmel 6.88 
1.69 8.0 Pinopolis*! ....... ..... 67 0 464.6 9.27 
| 4.88 25.9 Port Royalt......... 4.28 
2.9 19.0 Ridgewayt.............. 69 7 4.1 5.00 
5.06 18.5 St. Georget 74 16 48.0 8.59 
8.56 7.2 St. Stephenst............. 


Temperature. | Precipita- 
(Fahrenheit.) i 
| E 
Stations. 
98 
| 
South Carolina—Cont'd.|. | | 
Santuck 68 41.8 7.47 
Shaws Fork *! .......... 8 4.2 5.70 
Statesburgt........- TR) 12) 45.1) 8.44 
Timmonsville*!......... @.7 |......- 
Trenton 68 9 46.6 8.28 
Trial ......... 80 15 40.5 9.16 
enc 70 9 42.4 10.20 
YorR ville... 65 541.5 5.88 
South Dakota. 
Aberdeen t —2.0 1.92 
Alexandria t 6.3 0.40 | 
Ashcroft 10.4 0.98 | 
Bowdle *+! 1.2 0.85 
Brookings 4.4 
Buffalo Ga 22.38 0.20) 
Castlew 1.9, 
Cheyenne Agency 1.8, 1.60 
Cross t..... 19.2) 0.24) 
De Smet * 5.1 0.50 
Farmingdale QW 
Faulkton ¢.. 82 0.8 
Flandreau ¢ . 33 5.6 0.47 
Forest burg t 30 6.6) 0.35 
Fort Meade . 54 15.0 0.85 | 
Gary t 83 —2.2| 0.25 | 
Greenwood 52 18.7 0.34 
Highmore 56 8.7 | 0.20 | 
Hotch Cityt....... 41 | —21 | 10.2) 0.20) 
Hot Springst*........+. 62 | —12 19.4 | 0.38 | 
86) 4.8) 0.20 | 
Ipswich *! 3 | 2.6) 0.70) 
imballt...... 39|—22 8.8 0.36 
Millbank 3.0) 0.20 
Northville 34) 0.6) (0.74 | 
49'—17 15.2) 1.530 
Parkstont 4 | —25 6.4) 0.24 
mont...... ovens | 0.87 
eee 
coves 83 |. 0.20) 
Rapid City........... 
osebudt........ cob 58|—15 17.2 1.20 
Shiloht .......... 35 | —30| 0.12 
Sioux Fallst.............| 80 | —@2 | 7-2) 0.50) 
58 |—10| 18.6! 1.50 
Tyndall t 53) —16 | 13.4 0.05 
Vermillion 40 | —17 | 13-1 
Watertown? .......... 2.4) 0.50 
Webster 82 —34 3.6 0.77 
/essington ingst.... | 
Yankton t —16 | 12.1) 0.34). 
Tennessee. 
Andersonville 53) —6 31.9 4.64 
Ashwood *t!.... 62 4 36.5) 4.50 
Bolivar ........ 68 7 37.4 5.06 | 
Bristolt ..... 55 | —15 | 20.5 5.50 
Byrdstown *t! —6 33.7 8.10 
Chattanooga .. 
Clarksville 32.8 5.88 
Columbiat ..... secs | 5.66 
Covington at 68) 6 | 84.6 6.96 
Fairmount *5!........... 56 7 
Florence? 62 34.5) 6.88 
Franklin t 68) —4 33.6) 6.55 
Greeneville+ .......-...-| 87 — 4.98 | 
Harrimant 61|—3 33.5 5.96 
Jacksboro**....... 82.6) 5.60 
Fackson* t! 8> 4.45 
| Johnsonvillet 5.89 
Kingstont....... 7.9 
| Loudont...... 
6 | 87.3) 7. 
eMinnvillet ........... Saves 4. 
Memphis......... lowes 
Nashville 
Newport — 8 | 33.4 5.69 
Nunnelly*!....... 0 36.4 6.24 
Palmettot....... | 6.74 
62 5 38.6) 8.91 
@|—1/ 84.8) 5.81 
Rock WOO ¢ 7.58 
55) —5)| 33.7) 4.08 
Rugby *!....... —6 | 32.9 8.87 
St. Bethlehem ........... 33.6 5.38 
Springdale*!......... —10 33.2 7.86 
Strawberry Plains t..... 6.65 
Tullahoma*t!.......... 61'—8 34.2 7.45) 


Total depth of 
snow. 


3? 


PEAS SP 


= 


. 
33 
Tempera 
(Fahrent 
Stations. 
| i 
Oklahoma. | ° 
Anadarkot..............| 7 —9 i 
Arapahot 77 —10 } 
Barnettt ................| 72) 
Clifton 70 | —16 | 
Fort Renot ............. 738 0 
Fort | — 6 
Mangumt —5 

Tl —4 

7 Oklahomat 

Ponce} 

4 Pond Creek f 
74 — 7 
—2 

Oregon. | 

Arlingtont ............-., 4) 7 
@& 20 | 
Aurora(near)............ 3B 21 

Brownsville **........... 64 
Canyon Cityt............ 
Cascade Locks........... 4 
Comstock **.............. @ 

East Portland...........' 59 

Forest Grove............ © 

Gardiner @ } 

Glenors 

Grants Pass a@f...... «.. 60 

Happy Valleyt.........- 

Hubbard ................ 3B 

Jacksonville ............| 56 

Joseph | 51 

Junction City*®......... 

Lafayette *®.............| 58 
La Grandet............. 
Lakeview t 
Langlois 
_ 
Merlin ®® 
Monmouth **...........- 
Newport | @ 
Portland 
& 
59 
Silverton ** ......-...... 

50 

60 | 

West Fork 

Weston 
Williams 
Pennsylvania. 

A 

Aqueduct 

Beaver 
Bethlehem ............++ 
mooming Grove *!......| 4 —6 ‘ 
Browers 
Carlisle @ 2 
Casson ....... 51 —14 
Chambersburg t........ 46 —8 

f 

Doopersburg “6 | 5 
Davis Island Damt...... 

fon — 3° 
East Mauch Chunk....... 43 
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Taste II. record of voluntary and other observers—Continued. 


Temperature. Temperatu  Precipita- Temperat ure. Precipita- 
(Fahrenheit ) ‘| (Fahrenheit) tion. __ Wakrenheit. ) tion. 
a > | 
Stations. | | Stations. By | Be Stations. Es Ee 
= § | 8 se = = 
[mim | | | sos aim imia 
‘anne ssee— ‘d. Ins. Ina. Utah—Cont'd. Ins. | Ine. Washington—Cont’d. ° ° ° Ine. Ins. 
6 37.0 4.54 Hebert........ @| —O6| 18.4 32.2 Ellensburg (near) | 6 2 246 2.75! 21.0 
Texas. Huntsville? ........ 8 11.0), Bverett... 
Abilene ...... 18.8 0.30) 3.0 Ferryt. 19 36.2 8.09) 14.0 
Albany TO] 12) 48.4 | 1.22) 12.0) Koosharem.............. 47) —I7| 20.2) 0.98| 8.2 Fort Canby 
Lewamt® 21.3 1.60 16.0 Fort Simcoe.. 12 30.0 6.15 48.0 
Arthur City - B.0 51 —19 19.5 1.42 14.2 Fort Spokane . 1.58; 14.5 
Aurora ®! 7 | 42.5 1.62 | 10.0 42 | 19.6° 2.13) 19.5 Fort Townsend 2 3.6 1.77) 11.0 
Austinat..... 68 4.3) 1.90) —18 17.6 2.00 0 56 2 38.4 8.83 24.6 
Austin 76) 40.9 i | 9.00 ]..... 22.5 3.33 2.0 
Bellville TB) BBO | 5B) 12) 0.64) 5.9 4 13.91 
Boerne 94) 50.2) 1.48 | Mount Pleasant*t!..... 44 —6 26.0 1.90) 19.0 62 11 31.2 1.35) 10.6 
Bradyt cove 77 16 | 4.4) 1.123; 2.3) Ogden 1/27.9 1.8!) 18.5 45 7 24.6 2.40) 14.5 
Brazoria? ...... 81 2 1.383 Ogden 3.2.8 2.61) @.0 58 3.4 90 6.0 
Brenham t. 984! 58.64 2.00 | || Pahreaht................, @ 2/ 27.0) 6.6 88.4 6.61) 21.5 
Burnet | @/51.1/ 12.9 || Parowant..............., 2.4) 1.94] 19.5 S25 
Camp Eagle Pass » 0.20 | | Promontory®*........... 2.2 0.80 8.0 
58) —16 27.7) 0.35) 3.5) Provo City SEB 0.60 6.0 
Coleman. 442.6) 1.0 6.0 St. Georget.......... 10) 34.1 1.9 5.5 58 23 39.1 2.89 
Corsicana 47.6° 1.92 | 3.5 | Snowvillet .............. 1 | —12/ 18.0 2.15; 19.0 15.0 
Corsicana 7% 10 41.2) 1.58) 3.0) Soldier Summitt........ 39 | —14 13.1 35.0 Port Crescent........... 23.2 
| 60.4) 0.82 Terrace ®® 4 | —12/ 21.2) 0.40; 4.0 Pullman... ............. | 44 42%.4 406 2.0 
Dallast...... 10/1 48.4] 2.67] 5.0 || @ 26.6 0.88) 8&2 le 16.9 
| GO Vormal? ................. 56 |—10/ 21.0 1.00, 8.5 Rosalia? | 148 
2.5 | | Silver Creek *!..........| 52 23 36.8 7.73) 19.5 
Estellet 10 42.1) 1.47 9.0 | Brattleboro ............., 42|—84 19.0) 2.78) 21.0 3 3.0 5.38 3.0 
78 0.90 9.0 | Cornwall...... —11/90.8/ 1.45] 10.0 Stampede 48 14 30.0 9.62) 74.5 
Fort Brown? ..........- ° 61.0) 0.47 | | Enosburg Falist........ 4 | 18.8 1.70 8.5 Stillaguamish +. | 18 36.0 4.38 11.0 
Fort Clark...... 78 24) 52.0) 0.17 | Hartland t..............., 41 | 15.4 2.26) 13.8 Sulphur .......... 21' 4.3 0.08) 0.0 
Port Hancock ..........+ 9 0.70|...... || Irasburgt | 22.5 Sunnysidet............. 52 2.11) 16.5 
Fort 50.0 T. Jacksonville ............| | 17.8) 410) 98.8 | | 8.2 7.96) 0.4 
Fort Ringgold+........... 9 | 6 60.0) 0.40 Northfield 16.8 Tatoosh | 5&7 
Fort 0.81 0.5 | Norwich . cscs | 44) —14/ 17.2) 1.58/ 12.5 Union Cityt........ 56 30 38.4 12-25 
Fort Wortht.......- 764 45.14 2.37 10.4 St. 4 | —18 | 15.7) 1.89) 16.0 Vashont..............+. 5.30 12.5 
Fredericksburg*t!......) 72) 21) 45.6 | 1.30 | | Simonsville.............. 16.4 > 1-80)...... Walla Walla 16.0 
Golindo ....... 1.30| 13.0) 38|—12 18.3) 1.90| 22.0 Watervillet....... 44/— 2/210, 2.56! 18.0 
Graham? ..... — 5 | 80.6 1.02 10.0) Strafford 39 | —16 | 17-5 3.18 )..... Wenatchee Lake+ .....- 24.0 
Grape Vine 77 10/ 2.9 8.0) Wells 4 —15/ 90.6) 1.88 9.5 West Ferndalet........ 60 23 35.5 3.34 | 3.2 
Hale Center+............| 7/41.6| 0.35; 3.5 || Woodstock............... 149) 221/ 16.0 West Virginia. | 
Hallettaville? «.......... 3 53.5 1.00 Vi ia. Beverly t 58 2.7 4.61) 2.0 
qol—6| 964! 0.51) 45 || Abingdont............ 20.4 | 42/—7/2.1 3.70) 15.8 
Hartle 0.2) 2.5) Alexandria | 33.2) 5.12| 7.5 | Bluefield t............... 54 —17 | 
Haskell . 1.20) 12.0) Ashlandt.. 3 | 38.7 |..... ..| 11.5 Buckhannonat......... 
1.90 3.3 | Avon? ......-.. —4/ 8.0 5.00; 2.0 Burlingtont....... 2.40) 11.5 
@0| 61.7| 1.80 Bedford City+..........-| 87|—6| 83.2 3.62) 27.0 5.19 | 1.0 
Huntavillet ........ 5.2) 3.067 Big Stone —17| 29.0 6.838); 17.0) Cloverdalet..... 4.20) 16.5 
78 18 | 46.0) 2.21 Blacksbu 56) —13 | 6.29/ 21.38 Fairmontt .............. 5.81 11.0 
Leake 1.390 | 7.38) 21.0 Forest Hill .......... GB | —20 | 81.9 |....... 15.0 
7 47.5) 1.10 | Buckingham?+............ 61) 32.3 65.87) 4.0 Glenvillet............... —10 B.4 4.0 8.0 
Longview? 7%] 16 46.0 | 7.44 |...... || Callavillet ............+. 6| 3.56| 6.0 Graftont........ 82 | —18 | 4.67/ 17.0 
Laling?* ..... beeps cee 53.2) 0.0) T. | harlest........... 64 19 | 39.0) 3.10)...... Green Sulphur .......... 52 —20 2.6 3.30! 14.0 
McGregor? 74] 15/|48.4/ 1.72| 2.5 CapeHenry........ T. | Harpers Ferryt.........|...... Spee 4.33) 15.0 
Marshall? 7 12 | 47.0| 7.66|) 2.6) Christians urg+ . 4.96) 24.0 Hintonat........ 5.06 15.0 
Menardville*t'..........| 76 15 45.7 0.85 1.0 | Dale Enterpriset........ 56 |—12/ 4.40) Hintondt!......... —11 | 30.3 |....... 
Mountain Spring+.......| 1.95| 10.0) es 8.87) 20) Lake........ —4 82.5 4.39) 11.6 
Monant Blanco? .........| 7% 0 | 87.2) 0.50 5.0 Hot Springs............. —18 | %.6 4.59) 28.2 Leachtownt.... 5.65 9.5 
New Braunfelst........-| @ 51-4 | 1.38 Irwin}... | 88.2 )....... 10.5  Madisont....... 61 | —11 | 30.9 6.08) 16.9 
Ochiltree ..... | Lexin | —12 | 30.4) 7.25) 17.8 Martinsburgt..........., 4 —2 2.45 10.5 
Oranmet 7 52.7) 1.80 Lynchburg ..... 6 — 6/322) 653 19.0 
Panter 11 | 41.1| 1.75 12.2 Montereyt .............. OD 4.02) 34.0 Morgantowndt......... 69 —11 | 20.5 |....... 8.8 
Roby? ......- 77 |—8 80.2) 1.90/ Norfolk......... é 2.7 New Cumberland?t...... | — | 
Roe porte? 74 Nottoway . 67 | —1/)35.8 4.60 3.0 New Martinsvillet...... —6/27.5 4.76 8.5 
Rock Sprin 18 51.4 0.74; T. | Petersburg?. . 5 | 37.2) 3.99 4.1 Nuttallburgt..... 2.5) 4.44) 14.0 
Round Roc teers 7 82 52.2 1.65 1.5 Richmond (near)+....... 70 3 36.6 5.14 7-5 |) Parkersburg ...... 
San Antonio. 8 454.6) 1.18 5.6 cece 644 —124 27.74 2.65) 7.0 
Sam OF. | 1.30 | | Rocky Mount? ....... —5 8.8 4.89/| 19.0 Philippit....... 3.36) 13.0 
Sierra Blanca ........... 70 47.9) 0.35 8.5  Saltville.......... | §8 | | 80.2 | Point eet couse 59 —6 2.2 4.9) 13.0 
Stafford? ..... 90 52.8) Smithvillet.............. 0 8.4 5.38 5.7 Powelltont ............. 56 2.5 5.18) 2.5 
Sulphur Springst ....... 80 8 37.8 4.58 2.0 Spottsvillet........... 66 12 36.7 44.0 5.2 Raleigh..... —19 2.87 7.5 
Temple t.....- 17 4-4 2.70 Stanardsvillet . —1 80.3 5.72) 16.0 | 2.98 11.0 
ler+...... 44.6) 0.5 | Stauntont............... —13 | 2.3; 5.97) 2.0 Sandyvillet............. 50 —13 11.0 
Victoria t | 0.85) || Stephens City +. 10.0) Tannery®!.............. 57 | —12 | 2.6 /.......) 18.8 
4.6 2.20 ..... . | Sunbeam?*........ gtd cone | @ 12 | 39.4 3.85 OB 12.4 
Weatherford 7 11 «42.0 «21.81 16.0 65 8 3.4 4.93 9.56 Westond*®!.............. 6 —6 82.4 6.06 11.0 
Wichita Fallst.........- 75 1 0.60 6.0 Whittles Depot..........) 61 3 3.0 6.98) 10.0 Wheelingat.. 486] 13.0 
Utah | Wytheville ..... —11 2.5 4.70| 27.2 Wheelingd+............. 5 2.4 4.94) 14.0 
Blue Creek **............| @ 0 1.55) 13.5 «10.89 11.5 Ambherst........ —17 W.0 1.97 | 1.7 
51 8 2.5)! 0.58 4.0) Blainet..... 16 | 33.1 (6.97 Barront’..... 3 —29 3.4 0.88) 8.2 
Corinne **. 45'—6 1.30 18.0 | Bridgeportt............. 3) 1,25 1.75) 5.0 Bayfield .......... 7.1) 2.30) 2.0 
Deseret t 4 | —8 2.6 0.40 ...... | Caseade Tunnel...... 41 11 13.04 123.0 Beaver Dam.............. 4 —20 14.5 21.2 
Emery ...... leds $e 3.90 39.0) Centerville t. . @|—5/| 98.0) 88.5) Belleville................ | 42 —22/ 9.3) 1.45/ 9.0 
Fillmore? ...... —16 Chehalis. . GT 4.00 2.0 —15 13.0 1.8 14.8 
Fort Duchesne 985, 0.00 0.9 Colfaxt ....... sooo: 8 2.0 3.31 —16 16.6 5.88 
Glendale **'.... ae 6 260 W.0 Conconullyt ....... 64) 24.0) 0.75 4.5 Black River Fallst ..... ; & 99.0 0.80 8.2 
Green River t.....- 18.2) 0.75 Clallam. | 15.0 69 1.37 | 13.6 
Grouse Creek *t!....... | 17.3) 1.71 17.38 East Soundt........... | 21 37-8 3.96, 11.0) 99 #%1.40; 8.0 
Grove4r 0.4 5.0 Ellensburgt............. 41'—6 22.0) 2.87) 2.7) 12.2) 8.47! 367 


4 
4 


January, 1895. 


Stations. 


Hillsboro 
Janesville 
Koepenick *t!........... 
Lancastert ae 
Lincoln ®. . 


Meadow Valleyt.. 
Medford+... 
Menomonie. 
Milwaukee . 
Neilisvillet... 
New Holsteint.. dees 
Oconomowoc t 


Pepin....... 
Pine Rivert ............. 


Port 


Port Washington ....... 
Prairie du Chien ........ 
Racine®”™ 
Rhineiandert ........... 
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TABLE II.—Meteorological record of voluntary and other cooperating observers—Continued. 


Precipita- | 
tion. 


Minimum. 
Mean. 

Rain and melted 
snow. 
Total depth of 
snow. 


| Maximum. 


PENS 


22222 


— 
awe 


|| of thanderstorms, make total fo 


SERS 
& 288388 8332 


= | 

io’ 

Stat ns. 

$ 

3 5 

Ins. Ins. | Wisconsin—Cont'd. 

1.17 | 15.0 Stargeon Bay Canal *?*.. 
1.15 13.0 | Valley Junctiont 
|} 2.85) 16.5 |) Viroqum 
| 2.75 | 27.5 | Watertownt............ 
Waukesha’.............. 

2.70 23.4 | West Bend .............. 
| 0.98 10.0 || Westfieldt.............. 
1.34 7.8 || Whitehall............... 

0.99 10.0 
14.3 | Big Horn Ranch+ 
| 2.58 14.0 || Cheyenne................ 
(1.46 8.0 | Fort Laramiet.......... 

0.92 5.2 | Fort Washakie.......... 
| 2.30 22.0 | Fort Yellowstonet 
| 1.80) 6.0 || La Barget?.............. 
|} 12.5 || Lander 
) | 16.2 | Lander (W. B.).......... 

1.83 17.5 || Laramie................. 

2.18; 18.0 | Saratogat............... 

1. 

1.64 18.5 || Sundance ............... 

0.72 11.0 exico. 

1.47 14.8 | Ciudad P. Diaz.......... 
1.3 9.3 | Leon de Aldamas : 
| 15-1 || Mexico ...... 

1.10; 7.0 Puebla........ 

2.15 21.4 | Topolobampo*! 

1.11) 8.0 New Brunswick. 

1.00 || St. 

0.86 | 13.0 

2.42 | 24.2 

0. 65 9.0 

0.90 10.9 

2.04) 

1.41) 8.0) 

1.45 | 17.5) 

Arizona. 

1.50; 10.5 | Walnut Ranch*! 

1.20 12.0 | California. 

1.18} 10.5 || Tecarte 

1.09) 18.3) 


Reports received too late to be used in general 
sion of weather for January, 1895. 


60 20 41.6 0.87 


EXPLANATION OF SIGNS. 


* Extremes of temperature from observed readings of 
dry thermometer. 

+ Weather Bureau instruments. 

¢ Record furnished by the Arrowhead Reservoir Com- 
pany, in the San Bernardino Mountains, San Bernar- 
7 re. Cal., at elevations varying from 4,900 to 

eet. 

A numeral following the name of a station indicates 
the hours of observation from which the mean temper- 
ature was obtained, thus: 

Mean of 7 a. m. +2 p.m.+9p. m.+9p. m. + 4, 


?Mean of 8 a. m.+8 p. m. +- 2, 
® Mean of 7 a. m.+7 p. m. + 2. 
‘Mean of 6a. m.+6 p. m. + 2. 


5 Mean of 7 a. m.+2 p. m, + 2. 

®° Mean of readings at various hours reduced to true 
daily mean by special tables. 

Mean from hourly readings of thermograph. 

Mean of 7 a. m.+2 +9 p. m. + 3. 

* Mean of sunrise and noon. 

10 Mean of sunrise, noon, sunset, and midnight. 

The absence of a numeral indicates that the mean 
temperature has been obtained from daily readings of 
the maximum and minimum thermometers. 

An italic letter following the name of a station, as 
“ Livingston a,” “ Livingston },” indicates that two or 
more observers, as the case may be, are reporting from 
the same station. A small roman letter following the 
name of a station, or in figure columns, indicates the 
number of days missing from the record; for instance, 
=" denotes 14 days missing. 

No note is made of breaks in the continuity of tem- 
perature records when the same do not exceed two 
days. All known breaks, of whatever duration, in the 


| precipitation record receive appropriate notice. 


Corrections: California. Dunsmuir, December, 1894, 
make total precipitation 29.30 instead of 15.80. Cali- 
fornia, Martinez, November, 1894, make mean tempera- 
ture 52.0 instead of 62.0. April, -yt 108, in table 

r the 


strict of Co- 
lumbia 3 instead of 8. 
Nore.—The following changes have been made in the 


| names of stations: New Jersey, Deckertown, chan 
|| to Pochunk Mountain. Washington, Elbe, chan to 


Ashford. 


Tape III.—Data from Canadian stations for the month of January, 1895. 


Temperature. Precipitation. 


St. John, N. F ... 
Sydney, C. B. I 
alifax, N.S .. 
Grand Manan, N 
Yarmouth, N.S 
St. Andrews, N. B 
Charlottetown, P. 4 
Chatham, N. B.......... 
Father Point, Que...... 
ontreal, Que.......... 
skliffe, Ont .......... 
Kingston, Ont .......... 
Toronto, Ont ..........- 
White River, Ont....... 
Port Stanley, Ont ...... 
Saugeen, Ont ........... 
Parry Sound, Ont....... 
Port Arthur, Ont... ... 
Winnipeg, Man ......... 
Minnedosa, Man.... .. 
Assin ...... 
edicine Hat, Assin.... 
Swift Current, Assin ... 
Calgary, Alberta ....... 
Prince Albert, Sask .... 
Edmonton, Alberta .... 
Battleford, Sask........ 
Bridge, B.C... 
amilton, Bermuda..... 
Esquimault, B. C ....... 
Banff, Alberta .......... 25.14 


parture from 
normal. 
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of wind 


49449343 9444433443" 


3 


mperature. Temperature. Precipita- 
| (FPahrenheit.) | (Fahrenheit.) | tion. | 
¢ 
| = = 
Wisconsin—Cont’d. ° ° Ins. | | 
City Point...............| 85 | | 7.2 7.2 | 
Columbus 40) —17 | 10.1 13.0 | | 
BB | 14.7 || 
44 | —18 | 92 
Deperet 86 | —15 | 12.5 10.2 
Eau Claire .............-| 35 | —22| 8.5 | 18.0 f 
Fond duLact...........|  42| —17 | 10.8 »| 6.4 
Harvey 43 | —18 | 3 t 
81) —36 8 
a2 —15 | 0 
| —22 | 0 | 
4 
Manitowoct ............| —12 12.0 
| 35 | —22 | 
| —27 
32 | —28 
36 | —30 ) | | 
40 | —14 | 5 
43 | —18 | : 
OGONO 87 | —15 27.0 
Osceolat .............-.-| 34) 
discus. | | 
44s) —24 t 
| 
Royalton ................| 36) —21 5.0 | 
Sharont 45 | —16 
Point? ......... 34 | —24 | 10.0 
£3 
| 
§ 
= sia | 
° Inches Inches. 
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Taste IV.—Mean temperature for each hour of seventy-fifth 
36 
40 
21 
— 
7. 
9. 
4. 
2. 
36. 
29. 
18. 
33. 
20. 
50.4 
19. 
67 
31 
8 
a 
26. 
30. 
12 
33 
12 
41 


h 


P| 

meridia 
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lays. 


37 


= 
| 
d 
a 
224 224.288 
958.948) 
233.288 
877.872). 880 
.899 
| 855.837 
192 197.198 
887.887. 880 
206.197. 204 
078 074.076 
.363 861 .369 
166.167 .179 
145.148 
-621 | 623.613 
129.180.1297 
160.170 
-878 | 875.369 
215 | 215.218 
860.878 
198.198 .188 
054.049 «049 
23.241. 247 
-305 B09 
.687 699 
.625 630.628 
976.981. 975 
191 | «195 
-060 .052 .058 
.056 | .056 | .052 
107 «100.096 
031.026. 
| | .768 
482.481. 486 
323.316. 818 
| 105.097 
752 | 751 
233.230. 240 
010.011. Old 
018 017.006 
479 | 476 | 
930 | 925.914 
| .082 .028 
868 | 857 «847 
877 | 878-874 
365 | .359 | 368 
945 | | 
| .108 |. 110 
‘749 | 749 |. 750 
| .887 | .304 
.300 | .809 .818 
478 | .472 | 
113 | .118 
604 | 604.597 
041 { 
-840 | .851 | .850 
171 166 1 
-150 | .146 | i 
| 996.005 | 
731 | | 740 
-881 | .884) .884 } 
247 | .258 
.808 | .807 
952 | 950 
.009 | .008 
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Taste VI.—Average wind movement for each hour of seventy-fifth meridian time, January, 1895. 
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, Tenn... 
Tenn... 
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tie 


Arkansas River. 


‘Fort 


garee River. 


Columbia, 8. C... .«. 


Stations. 


Scioto River. 


* circleville, 
Red River. 
James River. 


Smith, Ark .. 
Lynchburg, Va... 


Big Sandy River. 
Wabash River. 
|Mount Carmel, 


i Louisa, Ky.... 
Tennessee River. 


Knoxville, Tenn...... 
Chattanoe 
| Johnsonvi 


Con 


Cumberland River. 


| Nashville, 


10 


| Litttle Roc 


... | Shreveport, La.... 


above low-water mark, mecomn 1895. 
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TasLe VI.—Average wind movement, ete.—Continued. 
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Lowest water. 
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31 
Record for days. 


| Record for 29 days. 


Record for 28 days. 


Cal...... 
t River frozen. 


“Red Bluff, Cal......... 
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Taste VII. 


Highest water. 


| 


Stations. 


W.Va. 


Pensacola, 


Portland, O 
Roseburg, Oreg. . 
Sacramento, Cal...... 
St. Louis, Mo........ 
St. Paul, Minn....... 
St. Vincent, Minn.... 
Salt Lake City, Utah. 
San Antonio, Tex.... 


Port Huron, Mich.. 
Portland, Me....... 


Pittsburg, Pa...... 
Port Angeles, Wash 


JANUARY, 1895. 
Philadelphia, 
Pierre, 8. Dak...... 


San Diego, Cal...... 
Sandusky, Ohio ..... 
San Francisco, Cal.. 


e, Wash.... 


San Luis Obispo, Cal 
ringfield,Ill..... 


Santa Fe, N. Mex.... 
Sault Ste Marie, Mich 


Savannah, Ga........ 
Sioux City, lowa.. 


Shreveport, La . 


Seattle, Wash....... 


Spokan 
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iver. 


ort, Iowa t.. 
Parkersburg, W. Va. 


Rive 
inn.$.... 
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La Crosse, Wis.t.... 


Missiassi 


Stations. 
Hannibal, Mo.t.. 
Ohio 


Missouri River. 


Titinois River. 
Pierre, S. Dak.? ..... 


Beardstown, Ill.¢ .... 


Yuma, Ariz..... 

St. Paul, 

Dubuque, lowat ... 
Keoku 

St. Louis, Mo.§ .... 

. Memphis, Tenn .... 
Helena, Ark ....... 
Arkansas City, Ark 
Greenville, Miss ... 
Vicksburg, Miss .. 
New Orleans, La . 
Sioux City, lowat ... 
Omaha, Nebr.t...... 
Kansas City, Mo.t.... 


Daven 


Catlettsburg, Ky. 
Cincinnati, Ohio. 


Louisville, Ky.! 
Evansville, Ind.. 
Paducah, Ky..... 
Cairo, Ill......... 


+ To mouth of Ohio River. 


*To mouth of Mississippi River. 


Monongahela River 


Pittsburg, Pa.... .... 
Great Kanawha River. 


Charleston, W. Va.... 


39 
ad 
f } 2 | 
a a a a a a | | a a a a a a = | 
7-0] 66) 64) 68) 66) 6.6 7.2 | 7.4 8.0 8.8 | 8.8| 8.1) 63) 61) 64) 5.9) 63) 69) 7.0 
98) 98!) 97) 98! 94/1 95) 96! 99/103) 10.5/ 10.3 10.4) 10.5) 11.8) 111) 99) 88) 81) 86!) 9.7 
10.5 | 10.2] 9.9 10.1| 9.6) 97) 10.2) 10.6 | 11-8 12.6 | 12-3) 12.6 | 12.9 MBS | 12.4 | 11-8) 11.0 | 11.0) 11.0) 9.9) 99) 10.1] 10.5) 11.0 
6.7| 82) 7.8| 7.8| 7.8| 7.8) 7.6) 9.6| 10.0| 10.0) 9:7) 8.0! 66) 7.2) 
4 7.6| 7.8] 7.4| 7.4] 7.7| 7.8] 69] 91) 9.5 9.7| 90) 7.8) 7.7) 7.5 7.9 | 7.9 | 8.1 v8 8.3 
| 5.1! 49! 61] 61) 54] 57) 5.1! 5.9) 40] 45 38) 40) 4.0 44) 48 
11.2 | 11.6 | 11-7 | 11-1 | 11.2] 11-4] 11.6 | 11-0 | 11.8 | 12-7 | 14.2 | 15.1 15.8 | 16.2 | | 15.9 | 15.0 | 14.5 | 13.0 | 13.5 | 14.4 14.0 12.8 | 12.0) 13.2 
78 7.1) 65| 66| 62) 64) 64) 69/ 73) 67) 7.0) 7.1) 68) 66) 68) 68) 68) 72) 72) 71) 6.7 
7.5| 7.8| 7.5/ 7.0) 69| 62/ 64] 67) 7.6! 7.3) 7.0| 74) 72| 7.6| 74) 65) 66) 65) 7.0 
44| 5.9| 55| 62| 7.5| 65| 65! 68 sed 9.0 | 10.2 M3 11.9) 11.8 | 10.9} 91| 81) 7.8/ 46| 7.6 
6.1 5.8| 6.0) 60/ 5.9/ 6.0) 5.9! 62) 7.2) 77) 84) 87) Sm 9.0) 7.9! 67) 68) 68!) 66) 7.0) 6.7) 5B) 6.9 
7.0) 7.8) 7.2) 7.0| 7.9| 7.9| 7.5) 63/ 68) 74) 9.6) 9.9) 10.4 | 0.0 | 7-1| 66| 7.5 
8.4| 86/83! 82/84) 81) 8.0) 83) 84) BS) 95 | 10M 10.8 | 11.8) 11.5 | 10.6) 10.1) 95) 92) 85) 85) 
10.3 | 10.3 | 10.5 | 10.1) 9.7) 91) 91) 97 10.2) 10.8 | 10.7 | 12.2 | 12.9 | 11.5 11.1 10.9 | 10-1 | 10.5 10.8 | 10.4 | 10.4 | 10.0 | 10.2) 10.5 
8.1) 82) 86) 84) 80) 37) 81) 30) vad 4-2) 48) 47) 5.8) 49) 38) 82] 80) 3.6 
| 11.4 | 11.6 | 10.6 | 10.4 tot 9-7 | 9.6) 10.8 | 10.4/ 11.0 | 10.9 | 11.2) 11.1 12 18.4 | 13.6 | 18.8 | 12.4 | 11.8 10.9 | 10.4 | 11.0 | 11.6] 11.8¢ 11.8 
12.8 | 12.9 | 12.0 | 12.8 | 11.9 11.8 | 11.8 12.1 | 12.9) 13.8 | 13.3 12.4) 13.0 18M) 14.1 13.6 | 18.5 | 12.7 | 12.4 | 12.9 | 18.0 | 13.5 | 18.0/ 12.8] 12.8 
6.9| 6.7/ 6.9| 7.0! 7.8| 7.8) 7.0| 7.1! 82! 10.4/ 11.0/ 10.3) 97) 86) 7.7| 7.6! 7.2] 7.4| 8.2 
8.5/ 8.5!) 87) 88/ 91) 92) 90! 95) 91] 95) 11-2 11.3) 11.3 10.8 | 10.0| 86) 7.9! 85) 87) 88] 9.8 
5.3| 5.2/ 5.7/ 62) 5.8| 5.5| 53] 5.7 5.5 | 5.9 7.5) 7.8) 7.1) 6.9) 58) 5.7 | 5.7) 62! 5.5) 6.1 
.0 5 | | 7.6 | 61] 70) 65) 64! 6.6 
4.5 8 7.5) 6.6) 4.9/ 416) 46) 46| 5.4 
1 2 11.3 5/1 9.9) 91) 819! 8&7) 96) 10.3 
| 9| 7 10.3 2 1MF  10.5/ 10.4) 1011 | 10.0) 92) 9.5 
7| 4 3.6 | | 71) 61| 56] 48 5.1 
5 6. 7.9 10.7 | 9.5) 9.2 6m) 5 5.4) 5m] 
5 | 8 7 6.8 8.7 | 8.6! 8.5 | 9, | 
5 | 7 10.0 10.1 91) 8.7 7. 6.8) 7, 
2) | 5 5. 4.1 5.7) 6.0 5. | Sm | 
1| 7 8. 8.5 8.6 | 92) 94 | 8. | 8. 
§ ¢ | 10 1 8 15.5 | 14.1 11.0 | 10. 10.8 9, 
7| 4 5 8 0, 5.9) 6.2 5. 
5/1 1¢ | 10 1 6 11.5) 10.6 10. 10. 11.0 | 10, 
5) 1 10 | 9 6 | 11.4 | 10.9 10.0 | 10. 
3/8 | 5. 8 | 7.4 5. | 5. 
8 19mm 1 | 2) 17.2 16.8 16.8 | 16. 
0 { ¢ | 4 8 14.0 11.2 10.8 9.) 9.0) 8.8 | 
7\1 1 11 11 1 3 5 | 92.8 | 12.6 11-@) 11. 10.8 | 10.8 | 
3 i 4, [5.8 6.9 4. 
5 | 6 2 8-0 | 7.7 7. 8. |} 8. 
3| 9 0 0 | 9.4) | 9. 
5 6 0 7 5.6 5. 49) 5.0 
5 6) 18.7) 6.6 | 6. 6.0| 5. 
7 4 5 | 9.8 | 7. 8. 
| 8 2 | 8.0 7. | 3.7] 7M 
2 10} 9 10 ). 1 4 2.9 | 12.4 11. 10. | 
14 14 7 16.6 16.2 17. 17. 17.8 | 16. 
7 | | Ms | 10.6 | 6. | | 7.4 
288 Date. Height. Date. | | SRE 
Feet. | Feet. Feet. 
30.0 3.0 18,29 7 0.6) 33.0 | 2.8 6 13.8 90.2 
33.0| 24.0) 24,25) 10 | 12.6 145 30.3 7| 5.4 6 | 19.1 24.9 
37.0 30.9 26 12 | 16.2 
42.0 30.9 27,28 13 15.6 | 640 18.5 | 11; 2.0 2| 16.8 | 16.5 
40.0) 7 12.9 455 82.1 31 5.6 11.5 29.0 
41.0) 29-1 29-31) 1.0) 14,15 | 11.5 | 28. 5.5 199} 389) . 7 | 14.6 | 21.6 
13.0) 8&7 2.38) 17| 4.4!) 6.4 
351 | 1.6 | 68) 0.6 1) 1.1) 1.0 
1500] 17.4] 11,18] 0.9 8} 5.3 | 16.5 
11 5 
peses | 2 
17,38 ) 
20,21 1, | 2. 
| | | 
= 
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Taste VIII.— Temperature of the wet-bulb thermometer, January, 1895. 
Local time 8 A.M. 8P.M. Local time 8 A.M. & P.M. 
faster or fasteror — 
Stations. Stations. | slower than | 
merid- | merid- | 
ian time. Max. | Min. | Mean. | Max. | Min. Mean. | “ian | | Min. | Mean. Max. | Min. | Mean. 
New nd | | | oj; o ° © Up. Lake Re Con. m. | ° | ° 
Eastport. Me ............ a2 F. “ 2 24 Milwaukee, Wis........ 51 8. —11 11 —5 16 
Boston, Mass...........++ 16 F. 45 2 u 48 13 27 North Dakota. 
Nantucket, Mass........ 20 F. 30 6 15 30 Moorhead, Minn........ 1278. 23 —6 —21 | 0 
Woods Holl, Mass ....... > 48 14 29 St. Vincent, Minn ...... | 1 29 8. | 2 —30 —l1 —4 
Block Island, R.1........ 7) Bismarck, N. Dak 1428.| —7 1 
New Haven, Conn....... 8 F. 2 5 23 42 14 25 Williston, N. Dak....... 168. 26 —1 
New London, Conn...... 6 26 2 Upper Mississippi Valley. | 
Middle Atlantic States. St. Paul, Minn .......... 1128. 2 —20 2 3-10 4 4 
Albany, NY. 2 -2 9, 41) 6 22 La Crosse, Wis.......... 1 05 8. —I7 6 12 
WOW 48 ll 27 10 27 Davenport, lowa....... 8. a7 —12 10 48 17 
Harrisburg, Pa.......... 78. 2. 6 3 26 Des Moines, lowa....... 148. 11 51' —8 18 
Philadelphia, Pa......... 0 a; | > Keokuk, Iowa...... 1 06 8. 41; —10 3; —8 20 
Baltimore, Md ........... 6 8. 47 | 26 10 | 29 | Cairo, 56 —1 61) 32 
Washington, D. C........ | 5) 12 30 Springfield, Ill.......... 58 8. 15 —5 21 
Lynchburg, Va ......... 16 8. 6 —2 16| Hannibal, Mo........... 1 05 8. —-8 22 
OrfOlk, 58. Bt. Louis, Mo ........... | 101 8. 21 58 4 
South Atlantic States, | | ri Valley. 
Charlotte, N.C ......... ‘ 23 8. 33 | 38 | Columbia, Mo ..... .... 0 2» 
Hatteras, N.C........... 2 8. # City, Moo... 118 8. “| —8 18 
Kittyhawk, N.C......... 38. 60 2) 19 40 | Springfield, Mo......... 1138. —18 21 57 | 
8. 33 56 17 37 | Omaha, Nebr............ | 1% 8. ll 44 —10 19 
Wilmington, N. C........ 12 8. 60 19 30 59 | 20 42 Sioux City, lowa ....... 1 26 8. 37 —15 8 39 —10 14 
Charleston, 8. C......... 20 8. os 19 42 5 46 | Pierre, 8S. Dak .......... 1418. —14) 3 —11 11 
Augusta, 8. | 56 10. 38 61 | 26 43 Huron, 8. Dak ........... 1 8. 0 30 6 
Savannah, Ga............ 4 8. 59 20 43 62 27 47 | Northern Slope | i | 
Jacksonville, Fla........ 26 8. 26 48 64 31 51 Havre, Mont..... 2198. 35 —2 35 —14 8 
Florida Peninsula. | Miles City, Mont........ 2 08 8. s| 10 
Jupiter, 20 8. 70 7, +49 62) Helena, Mont........... 2258. 13 38 —10 17 
Key West, Fla.... ...... 8. @ 65 Rapid City, 8. Dak...... 1 58 8. —4 10 —5) 16 
Tampa, Fla 80 8. 68 58 | Cheyenne, Wyo......... 15098. —il 19 %| —8) 21 
Titusville, Fla .......... «| 6 4 58 Lander, Wyo............ 2158.; 3| —27 6 —11 17 
Eastern Gulf States. | | North Platte Nebr...... 148. 31) —9 | 0 20 
37 8S. 55 6 | 35 ST 16 | 39 Middle Slope. 
Pensacola, Fla..... 49 8. 62 21 “4 29 | 49 ©Denver, Colo............ 2008. 37 — 6 20 | 43 0 26 
Mobile, Ala ........ Ss. 64 18 42 31 47 Pueblo, Colo............ 158 8. | 3S — 4) 18 40 4) 
Montgomery, Ala 8. 60 15 30 | 63 45 Concordia, Kans.... ... 1318.) 41 7 | 15 | 49 2. 
Meridian, Miss... 55 8. 62 14 24 43 Dodge City, Kans....... 1408.| 3; 3B 44 7 26 
Vicksburg, Miss . 1 08 8. 64 20 40 64 45 Wichita, Kans .......... 12958. —1 20 53 | 8 
New Drieans, La ........ 108. 66 @ 49 | Oklahoma, Okla ........ 1308.) 50 5 9 82 
Western Gulf States. | | Southern Slope. | | 
Shreveport, La .......... 1148. 63 21 38 66 2 | 42 Abilene, Tex........ ... 1 39 S. 55 5 30 58 “4 37 
Fort Smith, Ark ......... 117 8. 51 7; # 35 Amarillo, Tex .......... 14@8.| 0 2 6 
Little Rock, Ark......... 1068S. 61 11 18 36 Southern Plateau. 
Corpus Christi, Tex...... 1908. 66 20 | 50 69 | 41 7 || Bl Paso, Tex............ | 206 8. “4 20 32 49 26 0 
Galveston, Tex .......... 1198. 68 4 Santa Fe, N. Mex....... 2 04 S. 32 0 i 
Palestine, Tex ........... 1258. | 65 17 | 39 | 65 | 27 | 44 Tucson, Ariz............ 2248. 52 28 38 52 | 37 46 
San Antonio, Tex........ 1% 8. 69 21 42 65 30 48 | Yuma, Ariz.... ........ 238 8. 57 33 42 57 | Ww 48 
Ohio Valley and Tenn. | Independence, Cal...... 253 8. 52 17 30 43 | 4 
Chattanooga, Tenn...... 520 10 | 82 36 iddle Plateau. | 
Knoxville, Tenn......... 36 51 30 52 | 1 34 Carson City, Nev ....... 259 S. | —1 22 19 30 
Memphis, Tenn .......... 1008.) 62 8 62 12 36 Winnemucca, Nev...... 251 S. 3; —9 18 36 10 26 
Nashville, Tenn ......... 47 8. 58 59 4 Lake City, Utah ... 227 S. 37 0 4 42 14 
Lexington, Ky ........... 6—10 52 | 23 Northern Plateau. 
Louisville, Ky............ —1) 29 Baker City, Oreg - 251 8S. 42; —1 20 37 
Indianapolis, Ind........ “8. 19 —1) 20 | Idaho Falls, Idaho...... 228 Ss. 87 | —20 13 % —10 18 
Cincinnati, Ohio......... —7| Spokane, Wash......... 249 8. 42 12 17 2s 
Columbus, Ohio ......... S. | —5) 20 -—4 Walla Walla, Wash 253 8. 56 12 30 55 18 31 
Pittsburg, Pa ............ —-4 BS 0, _N. Pac. Coast Region. 
Parkersburg, W. Va..... St —4 —4 | Fort Canby, Wash...... | gies] se] 0 
Lower Lake Region. | Port Angeles, Wash.... 4| S| 4 36 
Oswego, N. ¥............ 9 @ Tatoosh Island, Wash:. 3198. 31, 309) 34 40 
Rochester, N. Y.......... 11 8. 5; 42 5  $@ Portland, Oreg.......... 3118. 53 6 52 28 36 
Erie, Pa................ —3| 9 2) Roseburg, Oreg......... 31398.| 58) 3| 41 
Cleveland, Ohio —6 19 4| Mid. Pac. Coast Region 
Sandusky, Ohio.......... 30 8. —1 19 || Bureka, Cal............. 317 8. 58 41 39 6 
Toledo, Ohio............. —8| —4| Red Blud,Cal.......... 309 8. 51 87 4 
Detroit, Mich ............ 8S. | -¢| 16 20 Sacramento, Cal........ 3 06 8. 52 32 42 45 
Upper Lake Region. | | | | San Francisco, Cal ..... 3108. BS 36 4 55 39 46 
Alpena, Mich ............ —2) 18). Pac. Coast Region 
Grand Haven, Mich ..... 6 —2) 17 8 20 Fresno, Cal ............. 259 8. 51 31 41 55 46 
Marquette, Mich......... 498. 33) —10 14 | Los Angeles, Cal........ 2 53 8. 
Port Huron, Mich........ 20 8. 6; —7| 16 36 4 2 | San Diego, Cal.......... 249 8. 58 35 46 58 6 52 
Sault Ste. Marie, Mich... a7 8. 4) —8 8 30 2 15 San Luis Obispo, Cal... 3 08 8. 52 33 42 56 40 48 
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| Component direction from— | Resultant. 


Stations. 


‘Direction Dura- 
N. 8. | E. 2 w. from— tion. 
New England. | Hours. | Hours. Houre. ° Hours. 
East sous ‘onl 11 on. 61 23 
Portland, Me...........- 19 10 5 | 40 76w. 36 
Boston, Mass... 13 11 5 | 41 36 
Nantucket, Mass 36 5) 16 17 «on. 31 
Woods Holl, Mass 5 8 
Block Island, R. 4 12 | 35 52 w. 29 
New Haven, Conn .......+++++- 3 2 30) on. 74 2 
New London, Conn ...... } 26 9 3 on. 56 w. 29 
Middle Atlantic States. 
Albany, N. 14 36 17 ss. Ow. 26 
New 23 12, 10 3 on. 64w. 26 
Harrisburg, Pa........... 11 21 | 2 on. 68 w. 5 
Philadelphia, Pa ........ 25 15 11) 23 n.60w. | 20 
Baltimore, Md . ...... 18 13 29 16 
Norfolk vee! 18 15 13 n.76w. 12 
Soweh Atlantic States. } | 
Charlotte, N N.C.. 10 28 | 21 | s. Bw. 18 
Hatteras, | 16 19 
13 14) n.43w. 16 
Raleigh, N 200 18 «68. 9 
Wilmington, N. C 23 15 14 26 n. 56 w. 14 
Charleston, 8. C. . 25 14 13 2 n.39w.. 14 
Augusta, Ga ree w..... | 6 
Savannah, 22 | 16 | 12 23 n.65w.. 4 
Jacksonville, Fla........ 20 | 19 16 21 79 w. 5 
Florida Peninsula. j 
Jupiter, Fla 18 25 ll 21) os. Sw. 12 
Roy West, 23 | 14 35 34 
Tampa, Fla 25 | 19 16 16). | 6 
17 19 10 6 Bw. 16 
Eastern Gulf States. | 
Atlanta, Ga 15 | 12 | 19 n.72w. 10 
Pensacola, Fla 26 15 19 | 11 
ADD cess 29 16 82 w. 13 
Montgomery, Ala 14 14 18 | 4 
Meridian, Miss 29 20 15 17. on. 9 
Vicksburg, 23 19 23 n. We, | 12 
New Orleans, 2 n.56e. 14 
Weatern Gulf States. 
Shreveport, 20 | 2 15s. T4e. 7 
Fort Smith, 17 9 31 | 16 son. Be. 17 
Little Rock, APK 23 13 16 n.Qw.. 11 
Corpus Christi, | 13 9 n.49e. 21 
Galveston, Tex 23 Ti 15 
18 26 2 s. 4w. 14 
San 27 2 7 19 
Ohio and Tennessee. 
24 19 24 «on. 16 w. 19 
Memphis, Tenn 20 | 18 | 18 | 19 n.27 w. 2 
Nashville, Temn.......... 22 18 12 2 xn. 68w. 11 
Lexington, 12 | 3 Bw. 16 
Louisville, 18 26 21. os. Sw. 15 
Indianapolis, Ind 15 2. 12 23 s. 66 w. 18 
Cincinnati, Ohio 18) @ 18, 8. Bw. 15 
Columbus, Ohio | 16 s. 19 18 
Pittsburg, Pa 9 | 12 w. 2 
Parkersburg, W. | 9 23 14 24 36s. 36w. 17 
Buffalo, N. 11. 18 10 w. 28 
Oswego, N. | 37 13 21. sos. bw. 31 
Rochester, N. Y.... 5) 34 8 os. aw. 39 
Erie, Pa.........+-+ 30 6 os. 49 w. 37 
Cleveland, 6 36 15 22. «os. 18 w. 3r 
Sandusky, Ohio . 7 9 38 os. G2 w. 33 
Toledo, Ohio ....... 8 7 38s. w. 33 
potrolt, beseges 10° s. TO Ww. 29 
Alpena, Mich........ 14 14 36 W..... 26 
Grand Haven, 2 | 15 21 | 3 xn. 7 
Marquette. Mich 200 16 | 3 35 8 w. 32 
Port Huron, 5 | 37 10 2) s. 2lw. | 34 
Sault Ste. Marie, Mich........ 13 | 18 s. | 13 
Chicago, ... 19 18 8 | 33 «on. 88 w. 25 
| 
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TaBLe IX.—Resultant observations at 8 a. m. and m. » daily, 1895. 


Component direction from—__ 


Resultant. 
rect: ion Dura- 
x. | from— _ tion. 
Upper Lake Replon—Cont'a. Hours.| Hours.' Hours. Hours. ° | Hours. 
Milwaukee, Wis 10 15 6) 41 8. 35 
Green Bay, Wis ...... 17 25 5 2 «os. w. 21 
North Dakota, 
Moorhead, Minn......... 28 17 6 n.60w. 2 
St. Vincent, 27 16 7) 19 
Bismarck, N. Dak........ 32 9 14 21. 
Williston, N. Dak We 17 183 37.) oon. Bw. 28 
Mississi ‘alley. } 
12 20 16 32 8. Bw. 18 
La Crosse, Wis 17 23 5 2 s. 21 
Davenport, Iowa 10 19 12 | os. OF 23 
Des Moines, .. 26 15 24 ow. | 18 
Keokuk, lowa.. 17 122 Bw. | 17 
Cairo, Til........ 0 0 £9 10 
Springfield, Il. 2B 16 | 9 2 «on. 66 w. | 18 
annibal Mo... 11) | 17 
Louis, 21 17 18 2 n.66w. 10 
Columbia, Mo.......... ~ 9 9 | 1 
Nebr.. oat 30 17 10 20 Bw. 16 
Sioux ak lowa 32 15 19) «6n. w. 20 
Pierre, 8 22 14 20. 23) n.2lw.. 8 
Huron, 8. Dak.... 20 16 16 n.7?2w. 18 
Havre. Mont 6 5 16 30 on. Bw. 25 
Miles city, “Mont 21 18 14 n. 68 w. 7 
Helena, 12 18 2 4 «68. Rw. 42 
Rapid City, 8. | 96 2 n.30w. 14 
Cheyenne, Wyo ............ 21 0 39 on. 39 
Lander, 17 10 2 Bw. 18 
North Platte, Nebr ................ 18 19 9 8 8. 87 Ww. 21 
Middle Slope. 
Denver, Colo........... 18 29 12 19 8s. 18 
POORER, COND 25 120 16 24 «on. 82 w. 15 
Kam 18 | W..... | 2 
Oklahoma, Okla 27 24 18 12 n.Be, | 8 
Southern Slope. 
Abilene, Tex ............. 22 2 14 16 Sos. 34 
Amarillo, 19 29 5) 16 «8. Bw 15 
Southern Plateau 
El Paso, Tex .......« cess 26 3 88 48w 35 
Santa Fe, N. Mex..... 26 19 17) 15 on. ie. 7 
40 9 9 | 10| n. 2w. | 31 
Independence, 14 5 | 29 27 
Middle Plateau. | } 
Carson City, Nev 13 27 16 18 Pr 8w. | 14 
Winnemucea, Nev ....... | 15 19 23 20 «8. 87e, 5 
Salt Lake City, Utah. ............. 8 30 17 21 10w 22 
Northern Plateau. 
Baker City, Oreg. 25 10 8. Be. 
Idaho Falls Ida oo! 22 | 25 2 2 s. 20 
kane, Wash oe 11 | 24 27 1 18 
alla Walla, Wash.......... .... 5 40 s. 8e. | 35 
North Pacific Coast Region. | 
Fort Canby, Wash ....... ea! 9 11 35 15s. Ste. 20 
Port Ange es, Wash...... -| 2 | 43 15 10 | s. Te. | 41 
Seattle, Wash............ 17 | 7| 4e. | 14 
Tatoosh Island, Wash... 19 8. 37 
Portland, 31 19 13 s. Re. 16 
Roseburg, Ore “| 16 27 17 19 10 w. | 11 
ddle Pacific oast Region. 
Sacramento, Cal ........... 20 33 15 5 Be 
San Francisco, Cai. 16 25 21 2 s. 6e 
South Pacific Coast Region. 
Fresno, 1 19 27 19 8. Be. | 
San Diego, Cal 29 10 16 2 n. 18 w. 
San Luis Obispo, Cal............+.- | 29 17 14 | 18 | n. 18 w. | 
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Taste X.— Thunderstorms and auroras, January, 1895. 
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| | | Total. | 
1 
sere O 
| 
1/0 2 0 19 9/31 9 2) 6 5 2 9/98 1 2°59 % 6 2 7 0 O T. 
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TaBLe XII .— Excessive precipitation, stations, Sor January, 1895. Taste XIII.—Excessive 


Rainfall 2.50 | rainfall of 1 inch, 


inches, or 
more, in 4 one 


Rainfall 2.50 | Rainfall of 1 inch, 
or more, in one 
hour. 


Monthly rainfall 
Winches, or more. 
Monthly rainfall 
10inches, or more 


Shasta Springs............. 


Scottsboro 


Arkadeiphia .......... 
Helenaa 
Do 


Hot Spri . 


Georgetown. . 2.75 | 
Hendersons Ranch ............ 3.00 


3.12 

Kennedy Gold Mine ......... ° 

01 


4 
4 


Mississippi. 
Nevada City ...... | 22.87 6.00 | Agricultural College. | 8.41 ee 
76 


Point Arena Lighthouse. |. North Carolina. 


Rosewood........... 11.98 | 8.68 | |. 2.80) 
Sacramentoa..... BOD] 458, 849 ...... 
San Rafael..... ee B 


.| | hem. 
Cordova....... 
Arkansas. RICO. 7 
Lick Observatory.... 10. 00 .................. 
— 
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TasLe XIII.—Xacesswe precipitation—Continued. Taste XIII.—Zacessive precipitation—Continued. 
| Rainfall 2.50 Rainfall 2.50 | Rainfall of 1inc 
5 urs. hours. 
Hlalelalils 
.| Inches | Am, Virginia. Inches. | Inches. Ins. |h.m 
Bandon 22.74) 2.99 
Taste XIV.—Mazimum rainfall in one hour or less, January, 1895. 
Laa 


Mec 


Mount Carmel 


3.50 

3.00 


Maximum rainfall in— 
Stations. 
5 min. | Date. |10min.| Date. |1hour.; Date 

Inch. Inch. Inch. 
Pins 0.10 | 21,28 0. 16 21 0.40 28 
Baltimore, Md.* ..... 0.15 26 0.30 26 0.45 26 
0.05 11 0.09 11 0.27 11 
0.02 10 0.08 10 0.12 10 
| Cincinatti, Ohio *.... 6.08 6 0.18 6 0.47 6 
Cleveland, Ohio* ..... 0.01 10| 0.02 10| 0.10 
| Detroit, Mich.*....... 0.01 0.02 0.08 21 
| Bagtport, Me...... 0.02 22| 0.04 0.11 2 
| Galveston, 0.20 28 0.30 28 0.54 
| Jacksonville, 0.35 16| 0.50 16| 1.18 16 
| 0.21 2%; 0.30 26 1.00 26 
| Key West, Fla 0.22 9| 0.39 1.2 9 
| Little Rock, ATK. 0.20 6| 0.28 7| 1.00) 6 
Louisville, 0.05 0.10 7| 0.81 ? 
Memphis, Temm. ...........+-+-+ee0e0++| 0.10 21 0.15 21 0.40 7 
Nantucket, Mass 0.09 ll 0.15 11 0.25 ll 
New Orleans, 0.40 7 0.67 7 1.12 7 
0.09 26 0.18 26 0.72 26 
Norfolk, OD 8,10 0.15 10 0.46 x 
Philadelphia, Pa.*................. esse} 0.04) 10,26 0.08 26 0.38 26 
Portland, Oreg....... 0.05 12 0.09 0.20 R 
St. Paul, Minn ........ - 0.02 18 0.08 18 0.12 18 
San Diego, Cal.*...... . 0.20 19 0.25 19 0.43 16 
San Francisco, Cal ... - 0.07 16| 0.10 16| 0.81 16 
Savannah, Ga...... ine - 0.06 9 0.16 9 0.42 9 
Seattle, Wash..... ..... 0.05 | 11,12 0.20 2 
Vicksburg, Miss .............-.... sees) 0.50 16 0.72 16 1.07 16 

1.74 | 0 30 Wilmington, N. 0.51 
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The Roman letters show number and order of centers of low areas. ‘The 6) IL 
figures within the cjroles show the days of the month; the letters a and pin- ye a Go) a. 
dicate, respectively, the 6. m. and 8 p, m., 75th meridian time, observations, \] faa) of | 
The queries (?) om the tracks show that the centers cold not be satisinc- 
‘Within each circle is given the lowest barometric reading reported near the ~ 
center. A blank indicates that no reports were available, . —4 
A wavy line indicates the axis of a trough or long oval area of low pressure. 
The crosses (x* = x Indicate 
| were observed. 
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Chart Tracks of Centé 


Chart L Tracks of Centers of Low Areas. January, 1895. 
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Ohart I. Total Precipitation. January, 1895. 
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Chart V. Relative variations of the Northwest Temperatures and the Horizontal Magnetic Force of 
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